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ABSTRACT
The purpose o f  t h i s  s tudy was to  examine d i r e c te d  and 
spontaneous t r a n s f e r  o f  c o l le g e  developm ental re ad in g  
s tu d e n ts ’ te x tm a rk in g  s t r a te g y  use. Two males and two 
fem a les  e n r o l le d  in  a developm ental rea d in g  course a t  
L o u is ia n a  S ta te  U n iv e r s i t y  p a r t i c i p a t e d .  P a r t ic ip a n t s  were 
asked to  use te x tm a rk in g  s t r a t e g ie s  in  t h e i r  in t ro d u c to ry  
b io lo g y  course . D uring  scheduled m eetings w ith  th e  
r e s e a r c h e r , p a r t i c ip a n t s  tu rn ed  in  t h e i r  a n no ta te d  
m a t e r i a l , d iscussed te x tm a rk in g  p ro g re s s , and re c e iv e d  
feedback on th e  q u a l i t y  o f  t h e i r  a n n o ta t io n s .  S tudents  
were a ls o  asked t o  r e f l e c t  on s t r a te g y  use in  assigned  
jo u r n a l  e n t r i e s .
P a r t ic ip a n t s  were n o t asked to  use te x tm a rk in g  
s t r a t e g ie s  in  any o th e r  c o n te n t course in  which th e y  were 
e n ro l le d .  However, a t  th e  end o f  th e  sem ester, th e y  were 
asked to  b r in g  in  any te x tb o o k s  in  which th e y  had marked to  
th e  re s e a rc h e r  f o r  a n a ly s is  o f  spontaneous te x tm a rk in g .
Data co l l e c t io n  occurred  over th e  15-week sem ester and 
in c lu d e d  th e  f o l lo w in g  sources: ph oto co pies  o f
p a r t i c i p a n t s ’ te x tb o o k s  in  both th e  developm ental read ing  
and b io lo g y  co urses , jo u r n a l  assignm ents, t r a n s c r ip t io n s  o f  
au d io tap ed  in te r v ie w s  w ith  p a r t i c ip a n t s  and developm ental 
re a d in g  and B io lo g y  1001 in s t r u c t o r s ,  and s tu d e n t  course  
e v a lu a t io n s  o f  developm ental re a d in g .  Data were an a lyzed  
us ing  c o n s ta n t co m p ara tive  a n a ly s is .
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R e s u lts  in d ic a te d  t h a t :  ( a )  A lthough e f f o r t s  v a r ie d ,
s tu d e n ts  g e n e r a l ly  e x h ib i t e d  s tro n g  re s is ta n c e  to  
a n n o ta t io n ;  (b )  s tu d e n ts  e i t h e r  an no ta ted  to o  much o r  too  
1i t t l e  in fo rm a t io n ;  ( c )  s tu d e n ts  had d i f f i c u l t y  
d is t in g u is h in g  im p o rta n t  from  t r i v i a l  in fo rm a t io n ,  
o rg a n iz in g  in fo r m a t io n ,  and p a ra p h ra s in g , and th e y  
i n i t i a l l y  ig nored  g ra p h ic  a id s ;  (d )  a lth o u g h  s tu d e n ts  gave 
v a r ie d  reasons f o r  a d ju s t in g  te x tm a rk in g ,  t h e i r  e x is t i n g  
knowledge o f  c o n te n t  m a te r ia l  and t e s t  e x p e c ta t io n s  
appeared to  be th e  s t ro n g e s t  f a c t o r s ;  (© ) p e rc e p t io n s  o f  
te x tm a rk in g  u t i 1 i t y  v a r ie d  1 i t t l e  across s tu d e n ts ;  ( f ) 
s tu d e n ts ’ s ta te m e n ts  o f  te x tm a rk in g  u t i 1 i t y  were c o n s is te n t  
w ith  t h e i r  use o f  th e  s t r a t e g y ,  w i th  th e  e x c e p t io n  o f  one 
s tu d e n t;  and (g )  s tu d e n ts  gave th e  same reasons f o r  la c k  o f  
te x tm a rk in g  t r a n s f e r  t o  o u ts id e  courses .
These f in d in g s  a re  g e n e r a l ly  supported by e a r l i e r  
te x tm a rk in g  and s t r a t e g y  t r a n s f e r  rese arch  and have s e v e ra l  
im p l ic a t io n s  f o r  developm ental re a d in g  programs based on a 
s t r a t e g i c  le a r n in g  approach. To p ro v id e  s tu d e n ts  w ith  
re a d in g  and s tudy s t r a t e g ie s  and to  promote t r a n s f e r  o f  
th e s e  s t r a t e g i e s ,  both  t r a i n i n g  w i t h in  developm ental 
re a d in g  programs and th e  r e l a t i o n  between th e  developm ental  
re a d in g  program and s u b je c t  d is c i  p i in e s  should be 
c o n s id e re d .
CHAPTER ONE 
INTRODUCTION
As s tu d e n ts  make th e  t r a n s i t i o n  from high school to  
c o l le g e ,  t h e i r  re a d in g  and s tu d y in g  requ ire m e n ts  change 
c o n s id e ra b ly .  In  a d d i t io n  to  be ing re q u ire d  to  read v a s t  
amounts o f  d i f f i c u l t  t e x t ,  th e y  must be a b le  to  comprehend 
as w e l l  as r e c a l l  key id eas  p resen ted  in  t e x t  to  perform  
w e ll  on exams. I t  i s  n o t unusual f o r  s tu d e n ts  in  
i n t r o d u c t o r y - 1e v e 1 courses t o  be re q u ire d  to  read t h r e e ,  
f o u r ,  o r  more te x tb o o k s  f o r  a s in g le  c la s s  w i t h in  one 
sem ester. To comprehend and r e t a i n  t h i s  much m a te r ia l  
a d e q u a te ly ,  e f f e c t i v e  re a d in g  and study s t r a t e g ie s  a re  
needed.— Reading and s tu d y in g  c o n te n t  m a te r ia l  in v o lv e s  
complex a c t i v i t i e s  such as id e n t i f y n g  and s e l e c t i v e l y  
a t te n d in g  to  r e le v a n t  in fo r m a t io n ,  m o n ito r in g  
comprehension, and ta k in g  needed c o r r e c t iv e  a c t io n  (B aker & 
Brown, 1984; Brown, 1 9 8 0 ) .
To meet th e  needs o f  in c r e a s in g ly  la r g e  numbers o f  
s tu d e n ts  unprepared t o  cope w ith  col leg e  s tu d ie s ,  many 
postsecondary i n s t i t u t i o n s  o f f e r  developm ental programs 
(B ra y , 1984; C a rp e n te r ,  1 9 8 5 ) .  Boylan (1 9 8 6 )  e s t im a te d  
t h a t  n e a r ly  25% o f  co l leg e  freshmen a re  e n ro l le d  n a tio n w id e  
in  developm ental re a d in g ,  study sk i 11s, o r  le a rn in g  
s t r a t e g ie s  c o u rs e s . S tud en ts  e n ro l le d  in  developm ental  
re a d in g  courses g e n e r a l ly  have low er c o l le g e -e n t r a n c e  t e s t  
scores and low er s ta n d a rd iz e d  rea d in g  t e s t  scores than
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t h e i r  nondevelopmental c o u n te rp a r ts  and, th u s , a re  under an 
a d d i t io n a l  burden as th ey  s t r u g g le  to  meet th e  demands o f  
c o l le g e .  Such s tu d e n ts  may have fe w er  and le s s e r  developed  
study s t r a t e g ie s  and may have a g r e a te r  need f o r  t r a i n i n g  
in  read in g  and study s t r a t e g ie s .
A lthough most developm ental re a d in g  programs a re  
designed to  p ro v id e  t r a i n i n g  in  re a d in g  and study s k i l l s  
f o r  c o l le g e  s u r v i v a l ,  in s t r u c t io n a l  approaches vary  
c o n s id e ra b ly .  Many a re  based on a s k i l l s  approach and tend  
to  teach  re a d in g  s k i l l s  such as skimming, f in d in g  main 
id eas  in  is o la t e d  p a rag rap h s , and re c o g n iz in g  p r e f ix e s  and 
s u f f i x e s .  O th er developm ental re a d in g  programs a re  founded  
on a s t r a t e g i c  le a r n in g  approach which in v o lv e s  le a d in g  
s tu d e n ts  to  become independent re a d e rs  o f  whole and v a r ie d  
t e x t s .  The goal o f  such programs is  to  p ro v id e  s tu d e n ts  
w ith  a v a r i e t y  o f  le a r n in g  s t r a t e g ie s  t h a t  a id  
comprehension and memory to  meet th e  demands o f  c o l le g e -  
le v e l  re a d in g .
E x p e rt  re ad ers  use ra p id  decoding and have la rg e  
v o c a b u la r ie s ,  phonemic awareness, knowledge o f  t e x t  
f e a t u r e s ,  and many d i f f e r e n t  s t r a t e g ie s  to  f a c i l i t a t e  
u n ders tand ing  and r e t e n t io n .  N o n -s t r a te g ic  re a d e rs ,  such 
as c o l le g e  developm ental s tu d e n ts ,  o f te n  focus on decoding  
s in g le  words, f a i l  to  a d ju s t  t h e i r  re a d in g  f o r  d i f f e r e n t  
t e x t s  or purposes, seldom m on ito r  t h e i r  comprehension, and 
have problems o rg a n iz in g  and r e l a t i n g  t e x t u a l  in fo rm a t io n
(B aker & Brown, 1 9 8 4 ) .  For th ese  reasons, le a rn in g  
s t r a t e g ie s  courses a t te m p t t o  t r a i n  s tu d e n ts  to  use a 
v a r i e t y  o f  re a d in g , s tudy  and t e s t  p re p a ra t io n  s t r a t e g ie s  
w ith  which to  deal w i th  t e x t  and, i t  is  hoped, become 
autonomous le a r n e r s .  S tu d en ts  a re  t r a in e d  to  use a c t iv e  
s t r a t e g ie s  t h a t  y ie ld  a r t i f a c t s  f o r  l a t e r  re v ie w , such as 
g ra p h ic  o rg a n iz e rs ,  maps, concepts c a rd s , and te x tm a rk in g .
A lthough some form  o f  te x tm a rk in g  ( e . g . ,  u n d e r l in in g ,  
h ig h l i g h t in g ,  w r i t in g  notes in  th e  t e x t )  i s  u s u a l ly  
in c lu d e d  in  le a rn in g  s t r a t e g ie s  programs, some programs 
emphasize a n n o ta t io n ,  which in v o lv e s  making m arg ina l notes  
in  th e  t e x t  fo c u s in g  on key concepts and s u p p o rt in g  d e t a i l s  
as w e l l  as p o t e n t ia l  t e s t  i te m s . More s p e c i f i c a l l y ,  
a n n o ta t io n  in c lu d e s  ( a )  summarizing and p a ra p h ras in g  t e x t  
in fo r m a t io n ,  (b )  o rg a n iz in g  t e x t  in fo rm a t io n  in  such a way 
t h a t  main id e a s , s u p p o rt in g  d e t a i l s ,  and examples a re  
d is t in g u is h e d ,  and th e  r e l a t i o n  among id eas  ( e . g . ,  cause 
and e f f e c t ,  comparison, s e q u e n t ia l )  i s  in d ic a te d ,  ( c )  using  
a p e rs o n a l iz e d  coding system to  a b b r e v ia te  te rm s, and (d )  
n o tin g  confu s ing  id e a s .  A n n o ta tio n s  o f  good q u a l i t y  a re  
w e ll  o rg a n iz e d , co n c ise  summaries t h a t  a re  w r i t t e n  in  th e  
s t u d e n t ’ s own words. In  a d d i t io n  to  enhancing  
comprehension d u rin g  re a d in g ,  a n n o ta t io n s  a re  u s e fu l f o r  
t e s t  p re p a ra t io n  because th ey  y i e l d  a s tudy gu ide t h a t  has 
condensed th e  la rg e  amount o f  in fo rm a t io n  o f te n  assigned  
f o r  c o l le g e  re a d in g . R a th er  than re re a d  th e  t e x t ,  th e
s tu d e n t may s im ply  s tudy  h is  o r  her a n n o ta t io n s  to  p repare  
f o r  t e s t s .  Thus, a n n o ta t io n s  a re  an e f f i c i e n t  way to  read  
and study la rg e  amounts o f  t e x t .  For th ese  reasons, t h i s  
s t r a te g y  has been c i t e d  by c o l le g e  developm ental s tud e n ts  
as having th e  most appeal and t r a n s f e r  to  o u ts id e  courses  
(M ea le y , F r a z i e r ,  & Duchein, 1990; N is t ,  1 9 8 7 ) .
T ra n s fe r  is  one o f  th e  main g oa ls  o f  le a rn in g  and 
study s t r a t e g ie s  co urses . I f  s tu d e n ts  do not t r a n s f e r  
s t r a te g y  use and i f  rese arch  has not exam ined  s t ra te g y  
e f f e c t iv e n e s s  in  and t r a n s f e r  to  novel s i t u a t io n s ,  a bas ic  
prem ise o f  th ese  courses may be su sp e c t. In  an a n a ly s is  o f  
th e  m eth odo log ica l adequacy o f  s tu d ie s  o f  comprehension  
s t r a te g y  e f f e c t iv e n e s s  (P re s s le y ,  Lysynchuk, D’ a i l l y ,
Sm ith , a Cake, 1 9 8 9 ) ,  r e s u l t s  in d ic a te d  t h a t  o n ly  3 o f  th e  
37 s tu d ie s  e v a lu a te d  assessed t r a n s f e r  o f  newly lea rn ed  
s t r a t e g ie s  to  school s u b je c t s /m a t e r ia ls  o th e r  than those  
encountered  d u rin g  t r a i n i n g .  R e s u lts  o f  t h i s  a n a ly s is  
c l e a r l y  in d ic a t e  th e  need f o r  s t r a te g y  t r a n s f e r  re s e a rc h .
Because s tu d ie s  show t h a t ,  g iven  s tu d e n t t r a i n i n g ,  
a n n o ta t io n  p o s i t i v e l y  a f f e c t s  t e s t  perform ance ( N is t  & 
Simpson, 1 9 8 8 ) ,  and le a rn in g  s t r a te g y  s tu d e n ts  note  
a n n o ta t io n  as a f a v o r i t e  s t r a te g y  (M e a le y , F r a z ie r ,  & 
Duchein , 1990; N i s t ,  1 9 8 7 ) ,  t r a n s f e r  o f  a n n o ta t io n  to  
o u ts id e  courses seems l i k e l y .  However, l i t t l e  research  on 
th e  occurrence and q u a l i t y  o f  a n n o ta t io n  t r a n s f e r  was 
found. N is t  and K irb y  (1 9 8 9 ) examined used c o l le g e
5
te x tb o o k s  f o r  te x tm a rk in g  and found t h a t  s tu d e n ts  tended to  
mark o r  an n o ta te  v e ry  l i t t l e ,  mark random id eas  not u sefu l  
f o r  exam p r e p a r a t io n ,  and h i g h l i g h t  more than u n d e r l in e .  
N is t  and K irb y  concluded t h a t  i t  was l i k e l y  t h a t  th e  
s tu d e n ts  who marked th e s e  t e x t  were no t t r a in e d ;  however i f  
th ey  were t r a in e d  in  te x tm a rk in g ,  th ey  f a i l e d  to  do so 
e f f e c t i v e l y  and c o n s is t e n t ly .  To f u r t h e r  in v e s t ig a t e  these  
f in d in g s ,  t h e r e f o r e ,  t h i s  study focused on th e  process and 
t r a n s f e r  o f  a n n o ta t io n  among co l leg e  developm ental rea d in g  
s tu d e n ts  t r a in e d  in  te x tm a rk in g .
Review o f  R e la te d  L i t e r a t u r e
For d e f i n i t i o n s  o f  term s r e la t e d  to  t h i s  s tu d y , see  
Appendix A. For a com plete rev ie w  o f  l i t e r a t u r e ,  see 
Appendix B.
The research  on c o l le g e  s tu d e n ts ’ use o f  te x tm a rk in g  
s t r a t e g ie s  has been approached from two broad p e rs p e c t iv e s .  
One view  holds t h a t ,  f o r  su ccess fu l le a rn in g  and 
remembering to  o c cu r , s tu d e n ts  must be a c t i v e l y  in v o lv e d  in  
using s t r a t e g ie s  t h a t  y ie ld  a r t i f a c t s  f o r  l a t e r  re v ie w ,  
such as te x tm a rk in g , n o te ta k in g ,  g ra p h ic  o r g a n iz e rs ,  and 
concept cards ( N i s t  & Simpson, 1987; W e in s te in ,  1 9 8 7 ) .  In  
c o n t r a s t ,  an o th er v iew  suggests t h a t  l i t t l e  e m p ir ic a l  
ev idence supports  th e  id e a  t h a t  a c t iv e  study te chn iq u es  a re  
any more e f f e c t i v e  than  th e  more p a ss ive  method o f  
r e p e t i t i v e  read in g  (Anderson & A rm b ru s te r , 1984; Reynolds & 
S h ire y ,  1 9 8 8 ) .
A c t iv e  s t r a t e g i e s . The "good s t r a te g y  user" has been 
d e scr ib ed  by P re s s le y ,  Snyder, and C a r i g l i a - B u l l  (1 9 8 7 )  as 
having a r e p e r t o i r e  o f  s t r a t e g i e s ,  in c lu d in g  g o a l - s p e c i f i c  
s t r a t e g ie s  t h a t  f a c i l i t a t e  memory, comprehension, and 
p ro b le m -s o lv in g  g o a ls ;  m o n ito r in g  s t r a t e g ie s  t h a t  keep 
t r a c k  o f  c o g n it io n  and perform ance; and h ig h e r -o r d e r  
sequencing s t r a t e g ie s  t h a t  o rg a n iz e  g o a l - s p e c i f i c  and 
m o n ito r in g  s t r a t e g ie s  to  accom plish complex g o a ls .
P re s s le y  e t  a l . (1 9 8 7 )  a ls o  p o in te d  ou t t h a t  in  a d d i t io n  to  
knowing s t r a t e g i c  p ro c edu re s , good s t r a te g y  users know when 
and where t o  a p p ly  them; t h a t  i s ,  th e y  have c o n d it io n a l  
knowledge o f  s t r a t e g ie s  ( P a r is ,  L ipson , & Wixson, 1 9 8 3 ) .  
O ther re s e a rc h e rs  have d e s c r ib e d  p r o f i c i e n t  read ers  as 
those who s e l e c t i v e l y  ta k e  n o tes , u n d e r l in e ,  summarize, 
e la b o r a te  t e x t ,  and answer q u e s t io n s  t h a t  occur to  them 
about t e x t  m a te r ia l  (Cook & Mayer, 1983; F o r r e s t -P r e s s le y  & 
G i l l i e s ,  1 9 8 3 ) .
The id e a  o f  an a c t iv e  s tu d e n t r o le  in  le a rn in g  is  
a ls o  noted in  th e  re s e a rc h  o f  c o g n i t i v e - in s t r u c t io n a l  
p s y c h o lo g is ts  in t e r e s t e d  in  th e  c o g n i t iv e  and m e ta c o g n it iv e  
processes u n d e r ly in g  knowledge and s k i l l s  development  
(B elm ont, B u t t e r f i e l d ,  & F e r r e t t i , 1982; B ra n s fo rd , 1979; 
Brown, B ra n s fo rd , F e r r a r a ,  & Campione, 1 9 8 3 ) .  Researchers  
in te r e s t e d  in  e f f e c t i v e  sc h o o lin g  and classroom  le a rn in g  
s i t u a t io n s  ( e . g . ,  D o y le , 1977; Humphrey, 1984; Marshal 1 & 
W e in s te in , 1984; Winne & Marx, 1982) and th e  development o f
in n o v a t iv e  p r a c t ic e s  t h a t  promote independence and 
m o tiv a t io n  to  le a rn  ( M a r s h a l l ,  1981) a ls o  su p p o rt th e  
co nception  o f  an a c t iv e  s tu d e n t  r o le  in  le a r n in g .
Support f o r  th e  v iew  t h a t  th e  e f f e c t i v e  use o f  s tudy  
s t r a t e g ie s  n e c e s s i ta te s  a c t iv e  invo lvem ent w ith  t e x t  is  
evidenced by c u r r e n t  t re n d s  in  c o l le g e  developm ental  
rea d in g  courses and e m p ir ic a l  re s e a rc h . In  re c e n t  y e a rs ,  
th e r e  has been an in c re a s e d  i n t e r e s t  in  h e lp in g  c o l le g e  
s tu d e n ts  a c q u ire  s p e c i f i c ,  a c t iv e  s t r a t e g ie s  to  enhance 
t h e i r  independent le a r n in g  from t e x t  ( N i s t  & Simpson, 1987; 
W e in s te in ,  1 9 8 7 ) .  E a r l i e r  research  by Dansereau e t  a l . 
(1 9 7 9 )  in d ic a te d  t h a t  t r a i n i n g  undergraduates  to  use 
s p e c i f i c  re ad in g  s t r a t e g ie s  in v o lv in g  p a ra p h ra s in g ,  
c o n s t ru c t in g  id e a  ne tw o rks , and d e f in in g  th e  main id eas  and 
fo rm ing  r e la t io n s h ip s  between those main id e a s ,  improved  
perform ance s i g n i f i c a n t l y  on both s h o rt-a n s w e r  and 
m u lt ip le - c h o ic e  t e s t s .
More r e c e n t ly ,  N i s t ,  Simpson, and O le jn ik  (1 9 8 5 )  found  
t h a t ,  o f  s ix  m ajor s tudy  v a r ia b le s  ( a n n o t a t in g /u n d e r l in in g ,  
r e c i t a t i o n  s t r a t e g i e s ,  v o c a b u la ry , p la n n in g  f o r  t e s t s ,  and 
l e c t u r e  note fo rm a t and c o n te n t ) ,  a n n o ta t in g /u n d e r l in in g  
was c o n s is t e n t ly  more h ig h ly  c o r r e la t e d  w ith  t e s t  
perform ance among c o l le g e  s tu d e n ts  than  any o th e r  v a r i a b l e .  
In  a r e la t e d  s tu d y , c o l le g e  developm ental s tu d e n ts  opted  
f o r  more e la b o r a t iv e  s t r a t e g ie s  such as a n n o ta t io n  and
e x e c u t iv e  c o n tro l  (a  s t r a te g y  which combines p la n n in g ,  
m o n ito r in g  and e v a lu a t in g  le a r n in g )  when g iven  a cho ice  o f  
s t r a t e g ie s  f o r  t e s t  p r e p a r a t io n  ( N i s t ,  Simpson, O l e j n i k ,  & 
M ealey , in  p r e s s ) .  A lthough both o f  th ese  s t r a t e g ie s  were 
s i g n i f i c a n t l y  c o r r e la t e d  w ith  t e s t  perform ance , e x e c u t iv e  
c o n t r o l ,  which a l lo w e d  f o r  th e  use o f  v a r ie d ,  a p p r o p r ia te  
s t r a t e g i e s ,  was more h ig h ly  c o r r e la t e d  w ith  t e s t  
perform ance than  a n n o ta t io n .  These r e s u l t s  a re  c o n s is te n t  
w ith  p re v io u s  f in d in g s  ( e . g . , Dansereau e t  a l . ,  1979; N is t  
e t  a l . ,  1985) t h a t  showed a m oderate, p o s i t iv e  c o r r e la t io n  
between a c t iv e  s t r a te g y  use and t e s t  perform ance among 
u n d e rg ra d u a te s .
N is t  (1 9 8 7 )  p o in te d  o u t t h a t  two main reasons e x p la in  
why an a c t iv e  s t r a te g y  l i k e  a n n o ta t in g  is  p o w e rfu l:  F i r s t ,
good te x tm a rk in g  p la c e s  c o g n i t iv e  demands on th e  s tu d e n t  
and promotes deeper l e v e ls  o f  p ro c e s s in g . D iV e s ta  and Gray 
(1 9 7 2 )  e x p la in  t h i s  concept in  term s o f  th e  encoding  
h y p o th e s is . Th at i s ,  le a rn in g  appears to  be enhanced when 
th e  s t r a te g y  focuses on and in c lu d e s  a c t iv e  p rocess ing  o f  
r e le v a n t  in fo rm a t io n  in  th e  t e x t .  For exam ple, th e  ve ry  
a c t  o f  us ing a s t r a te g y  such as a n n o ta t io n  seems to  
f a c i l i t a t e  comprehension o f  t e x t  d u rin g  re a d in g . Second, 
good te x tm a rk in g  g iv e s  s tu d e n ts  a s e l f - t e s t i n g  d e v ic e  from  
which to  study as th e y  p rep are  f o r  exams. The h yp o th e s is  
which accounts f o r  t h i s  second id e a  i s  th e  e x te r n a l  s to ra g e  
h y p o th e s is  ( M i l l e r ,  G a la n te r ,  & P rib ra m , 1 9 6 0 ) .  When
tex tm arked  m a te r ia l  is  used to  rev ie w  and p rep are  f o r  an 
exam, i t  se rves  as an e x te r n a l  mechanism. N is t  (1 9 8 7 )  
concluded t h a t  a n n o ta t in g  is  a t t r a c t i v e  to  s tu d e n ts  because 
i t  se rv es  th e  dual fu n c t io n  o f  a l lo w in g  f o r  th e  i s o l a t i o n  
o f  key ideas  a t  th e  t im e  o f  i n i t i a l  re ad in g  and o f  y ie ld in g  
a r t i f a c t s  f o r  l a t e r  re v ie w in g  these id eas  f o r  exams.
N is t  and Simpson (1 9 8 8 ) contended t h a t  i t  is  necessary  
f o r  s tu d e n ts  to  know how to  in t e r a c t  e f f e c t i v e l y  w ith  t e x t  
and g iv e  s e v e ra l  reasons to  support the  id ea  o f  a c t iv e  
in v o lv e m e n t. F i r s t ,  because s tu d e n ts  cannot p o s s ib ly  le a rn  
e v e ry th in g  th ey  r e a d , th ey  must be a b le  to  i d e n t i f y  and put  
in t o  t h e i r  own words key concepts and s u p p o rtin g  d e t a i I s .  
Second, col le g e  s tu d e n ts  must have ready s t r a t e g ie s  f o r  
p u t t in g  t e x t  in fo rm a t io n  in t o  a form t h a t  i s  e a s i ly  
r e t r i e v a b l e  because th e y  a re  te s te d  over la r g e  amounts o f  
m a t e r i a l , o f te n  having  o n ly  two o r  th re e  exams per course  
d u rin g  a sem ester. Thi rd ,  s tu d e n ts  must i n t e r a c t  w ith  t e x t  
th rough e la b o r a t io n  and r e c i t a t i o n  so t h a t  in fo rm a t io n  may 
have g r e a te r  o p p o r tu n ity  to  reach lo n g -te rm  memory. In  
summary, col leg e  s tu d e n ts  a re  faced  w ith  th e  c r i t i c a l  
problem o f  le a rn in g  and remembering v a s t  amounts o f  
in fo rm a t io n  th ey  a re  re q u ire d  to  read . To meet th ese  
demands, th ey  need a r e p e r t o i r e  o f  a c t iv e  s t r a t e g ie s .
Pass ive  s t r a t e g i e s . D e s p ite  th e  commonly acknowledged  
need f o r  c o l le g e  s tu d e n ts  to  a c t i v e l y  process t e x t  in  o rd e r  
to  comprehend and r e c a l l  in fo rm a t io n  t h a t  w i l l  be covered
in  exams, s tu d e n ts ’ le a rn in g  s t r a te g y  r e p e r t o i r e s  tend to  
be l i m i t e d .  C o lle g e  freshmen t y p i c a l l y  memorize, re re a d ,  
and " lo o k  over"  when re ad in g  and s tu d y in g  t e x t  (Anderson & 
A rm brus ter , 1984; D o y le , 1983; Simpson & N is t ,  1990; Snyder 
& P re s s le y ,  1 9 8 8 ) .  These a c t i v i t i e s  tend to  encourage  
p a s s iv i t y  r a t h e r  than s t im u la te  a c t iv e  le a rn in g  (Simpson & 
N is t ,  1 9 9 0 ) .  However, accord ing  to  some re s e a rc h e rs ,  
p a s s iv e , r e p e t i t i v e  rea d in g  is  no le s s  e f f e c t i v e  than  
a c t iv e  methods. Wade and T ra th en  (1 9 8 9 )  found t h a t  
s tu d e n ts ’ use o f  s p e c i f i c  study te ch n iq u es  such as 
n o te ta k in g ,  u n d e r l in in g ,  and h ig h l ig h t in g  was not c a u s a l ly  
r e la t e d  to  t h e i r  le a r n in g  from t e x t .  In  a rev iew  o f  
e x p e r im e n ta l rese arch  o f  th e  e f fe c t iv e n e s s  o f  u n d e r l in in g ,  
H a r t le y ,  B a r t l e t t ,  and B ra n th w a ite  (1 9 8 0 )  found t h a t  o u t  
o f  22 s tu d ie s ,  14 in d ic a te d  t h a t  u n d e r l in in g  had a n e u tra l  
e f f e c t  on t e s t  perform ance and one study in d ic a te d  a 
n e g a t iv e  e f f e c t .
Summary.
In c o n s is te n t  f in d in g s  concern ing th e  use and 
e f f e c t iv e n e s s  o f  a c t i v e  versus p ass ive  study te ch n iq u es  are  
l i k e l y  a r e s u l t  o f  th e  extrem e v a r ia n c e  in  rese arch  w ith  
regard  to  p rocedu re , s u b je c ts ,  and m a te r ia ls ;  such d iv e rs e  
methodology p re c lu d e s  a b a s is  o f  comparison ( H a r t le y ,  
B a r t l e t t ,  & B ra n th w a ith e ,  1 9 8 0 ) .  Weaknesses o f  these  
s tu d ie s  in c lu d e  ( a )  th e  f a i l u r e  to  r e p l i c a t e  n a tu ra l  
s tu d y in g  c o n d it io n s ,  (b )  th e  r e l ia n c e  on s h o r t  passages,
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( c )  th e  f a i l u r e  to  p ro v id e  s u f f i c i e n t  t r a i n i n g  in  
s t r a t e g ie s ,  and (d )  th e  f a i l u r e  to  a l lo w  adequate t im e  f o r  
th e  p r a c t ic e  o f  le a rn e d  s t r a t e g ie s .  Because o f  th ese  
drawbacks, g e n e r a l i z a b i1 i t y  o f  th e  r e s u l t s  o f  t h i s  research  
i s  q u e s t io n a b le .
More c o n s is te n t  f in d in g s  w ith  rega rd  to  th e  use o f  the  
s p e c i f i c  a c t iv e  s t r a te g y  o f  a n n o ta t io n  have been found in  
s tu d ie s  which c o n t r o l le d  f o r  th e  above weaknesses.
O v e ra l1, both d e s c r ip t iv e  (M e a le y , F r a z i e r , & Duchein,
1990; N is t ,  1987) and e m p ir ic a l  rese arch  ( H a r r is ,  1990; 
Hynd, Simpson & Chase, 1990; N is t  & Simpson, 1988; N is t ,  
Simpson, & O le jn ik ,  1985) support th e  use o f  te x tm a rk in g  
s t r a t e g ie s  when s tu d e n ts  a re  w e l l  t r a in e d  and have 
o p p o r tu n i t ie s  f o r  p r a c t ic e ,  feedb ack , and re v ie w .
T r a n s f e r . The u l t im a t e  goal o f  s t r a te g y  in s t r u c t io n  
i s  to  p ro v id e  th e  le a r n e r  w ith  knowledge or  s k i l l s  t h a t  may 
be t r a n s f e r r e d  to  s i m i l a r  s i t u a t io n s .  Given t h a t  s tu d e n ts  
can be t r a in e d  to  use th ese  s t r a t e g ie s  e f f e c t i v e l y ,  
research  needs to  examine whether and how s tu d e n ts  w i l l  
a c t u a l l y  t r a n s f e r  t h e i r  use to  c o n te n t areas  o u ts id e  o f  th e  
le a rn in g  s t r a te g y  course .
Corm ier and Hagman (1 9 8 7 ) s ta te d  t h a t  t r a n s f e r  o f  
le a rn in g  occurs when p r io r - l e a r n e d  knowledge and s k i l l s  
in f lu e n c e  th e  way in  which new knowledges and s k i l l s  a re  
le a rn e d  and perform ed. A p rim ary  goal o f  a developm ental 
rea d in g  program based on a s t r a t e g ic  le a rn in g  approach is
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to  te ach  s tu d e n ts  s t r a t e g ie s  to  a id  t h e i r  t e x t  
comprehension and r e t e n t io n  o f  c o n te n t  in  a v a r ie t y  o f  
s u b je c ts .  S tuden ts  a re  encouraged to  t r a n s f e r  th ese  s k i l l s  
to  o u ts id e  c o l le g e  courses w h i le  e n r o l le d  in  th e  re q u ire d  
s t r a t e g ie s  co urse . I t  i s  f u r t h e r  hoped t h a t  s tu d e n ts  w i l l  
c o n tin u e  to  t r a n s f e r  th ese  s k i l l s  a f t e r  e x i t i n g  th e  
s t r a t e g ie s  course .
A lthough some res e a rc h  has been done on s h o r t -  and 
lo n g -te rm  r e t e n t io n  o f  f a c tu a l  knowledge, few s tu d ie s  have 
focused on th e  t r a n s f e r  o f  s t r a t e g ie s  t h a t  f a c i l i t a t e  
comprehension and r e t e n t io n .  A s tudy  on vo cab u la ry  
a c q u is i t io n  (P re s s le y  & Dennis-Rounds, 1980) found t h a t  
spontaneous t r a n s f e r  o f  th e  keyword s t r a te g y  was 
dem onstrated by 1 8 -y e a r -o ld s  in  c o n t r a s t  to  1 2 -y e a r -o ld s  
who t r a n s f e r r e d  th e  keyword s t r a te g y  to  new s i t u a t io n s  o n ly  
when in s t r u c t e d  to  use a te c h n iq u e  s i m i l a r  to  th e  one used 
in  th e  i n i t i a l  le a r n in g  s i t u a t i o n .  These r e s u l t s  
s tre n g th e n  th e  p r o b a b i l i t y  o f  spontaneous s t r a te g y  t r a n s f e r  
among o ld e r  s tu d e n ts .  More s p e c i f i c a l l y ,  r e s u l t s  o f  t h i s  
study suggest t h a t  c o l le g e  developm ental re ad in g  s tu d e n ts  
m ight be expected  to  t r a n s f e r  s t r a t e g ie s  to  courses o u ts id e  
o f  t h e i r  re q u ire d  le a r n in g  s t r a t e g ie s  course w ith o u t  
e x p l i c i t  d i r e c t i o n  to  do so.
D ire c te d  and spontaneous t r a n s f e r  among c o l le g e  
s tu d e n ts  was a ls o  examined by G ick and Holyoak (1 9 8 0 ) .  In  
a study on th e  t r a n s f e r  o f  a n a lo g ic a l  problem s o lv in g ,  G ick
and Holyoak (1 9 8 0 )  found t h a t  underg raduate  s tu d e n ts  who 
f i r s t  read a s to r y  about a medical problem and i t s  s o lu t io n  
tended to  g e n e ra te  analogous s o lu t io n s  to  a m i l i t a r y  
problem , p ro v id e d  th e y  were g iven  a h i n t  to  use th e  s to r y  
to  h e lp  s o lv e  th e  problem . However, when th e  problem  
p res en ted  in  th e  m i l i t a r y  s to r y  was s u b s t a n t ia l l y  
d isan a log o u s  to  th e  m edical problem , t r a n s f e r  freq u en cy  was 
reduced. In  a d d i t io n ,  when no h i n t  to  c o n s id e r  th e  
o r i g i n a l  s to r y  was g iv e n ,  freq uen cy  o f  analogous so ltitooBs  
decreased m arked ly . These r e s u l t s ,  u n l ik e  those o f  th e  
study by P re s s le y  and Dennis-Rounds ( 1 9 8 0 ) ,  in d ic a te d  t h a t  
t r a n s f e r  o f  le a rn e d  procedures in  new s i t u a t io n s  i s  more 
l i k e l y  to  occur when s tu d e n ts  a re  prompted and when th e  new 
ta s k  is  analogous to  th e  o r ig in a l  one.
O ther res e a rc h  has shown t h a t  f a i r l y  h igh l e v e ls  o f  
spontaneous t r a n s f e r  can be o b ta in e d  under c e r t a in  
c o n d i t io n s .  G ick and Holyoak (1 9 8 3 )  found t h a t  
c ircum stances  in v o lv in g  t r a i n i n g  c o n d it io n s  t h a t  
e s ta b l is h e d  g e n e r a l iz e d  r u le s  d i r e c t l y  a p p l ic a b le  to  th e  
t r a n s f e r  ta s k ,  a long  w ith  a t  le a s t  two s p e c i f i c  exam ples, 
produced a h igh  freq u en cy  o f  spontaneous t r a n s f e r  among 
u n d e rg ra d u a te s . In  t h i s  s tu d y , s u b je c ts  were re q u ire d  to  
s o lv e  a r a d ia t io n  problem  a f t e r  comparing two s i t u a t io n s  
in v o lv in g  a m i l i t a r y  problem and a f i r e  f i g h t i n g  problem. 
G ick and Holyoak (1 9 8 3 )  suggested t h a t  t h i s  i n i t i a l
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t r a i n i n g  ta s k  fo s te r e d  a b s t r a c t io n  o f  a g e n e ra l iz e d  schema 
and, th u s , c o n t r ib u te d  to  spontaneous t r a n s f e r .
Another ty p e  o f  s i t u a t i o n  conducive to  t r a n s f e r  
in v o lv e s  r e t r i e v a l  processess . Gick (1 9 8 5 ) and Holyoak and 
Koh (1 9 8 7 ) found t h a t  c o l le g e  s tu d e n ts  were l i k e l y  to  
r e t r i e v e  and ap p ly  le a rn e d  s k i l l s  when they  p e rc e iv e d  th e  
novel s i t u a t i o n  to  be h ig h ly  s i m i l a r  to  th e  i n i t i a l  
le a rn in g  s i t u a t i o n .  In  th e  f i r s t  study which in v o lv e d  
problem s o lv in g ,  id e n t ic a l  diagrams were in c lu d ed  in  both  
th e  i n i t i a l  p ro b le m -s o lv in g  sess ion  and th e  subsequent 
t r a n s f e r  problem . In  th e  second s tu d y , a ls o  in v o lv in g  
problem s o lv in g ,  Holyoak and Koh used a s to ry  analogue and 
a problem s i t u a t i o n  which had common e lem ents . I t  appeared  
t h a t  th e  s a l i e n t  common components o f  both th e  s to ry  
analogue and th e  t r a n s f e r  s i t u a t i o n  c o n tr ib u te d  to  a very  
high r a t e  o f  spontaneous t r a n s f e r .  In  t h i s  case, over 8 0 *  
spontaneous t r a n s f e r  o c cu rred  a f t e r  an in t e r v a l  o f  s e v e ra l  
days between p r e s e n ta t io n  o f  th e  s to r y  and th e  t r a n s f e r  
problem.
R e s u lts  o f  th e  re s e a rc h  on spontaneous t r a n s f e r  o f  
problem s o lv in g  p ro v id e  d i r e c t io n  f o r  research  on s t ra te g y  
t r a n s f e r  among c o l le g e  developm ental read in g  s tu d e n ts .  I t  
seems t h a t  spontaneous t r a n s f e r  is  more l i k e l y  to  occur  
when t r a i n i n g  c o n d it io n s  in c lu d e  g e n e ra l iz e d  r u le s  d i r e c t l y  
a p p l ic a b le  to  th e  t r a n s f e r  ta s k ,  s p e c i f i c  examples o f  th e  
t r a n s f e r  ta s k ,  and s u f f i c i e n t  s i m i l a r i t y  between th e
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i n i t i a l  t r a i n i n g  c o n d it io n  and th e  t r a n s f e r  c o n d i t io n .
These c o n d it io n s  a re  a l l  met in  a developm ental read in g  
course based on a s t r a t e g i c  le a rn in g  approach. S t ra te g y  
t r a i n i n g  in c lu d e s  d i r e c t  in s t r u c t io n ,  th e  repeated  use o f  
examples, and much p r a c t ic e  and fe edb ack . S tudents  a re  
guided to  t r a n s f e r  s t r a t e g ie s  to  o u ts id e  courses .
O ther c o n d it io n s  which may be conducive to  t r a n s f e r  
have been in v e s t ig a te d  in  s tu d ie s  exam ining m e ta c o g n it io n .  
Some research  in d ic a te d  t h a t  t r a n s f e r  may be improved i f  
th e  s tu d e n t i n t e r n a l i  zes s t r a t e g ie s  in  th e  i ni t i  a l  le a r n i  ng 
sessions (B e r r y ,  1983; B erry  & B ro ad ben t, 1 9 8 4 ) .  B erry  
(1 9 8 3 )  e x p la in e d  t h i s  improvement in  term s o f  m e ta c o g n it iv e  
e x p e r ie n c e . M e ta c o g n it io n  i s  genera l 1y d e f in e d  as th e  
knowledge a le a r n e r  has about h is  o r her c o g n i t iv e  sk i 11s 
in  d i f f e r e n t  s i t u a t i o n s ,  which is  used to  r e g u la te  problem  
s o lv in g  or  le a rn in g  (B en der, 1 9 8 6 ) .  F l a v e l l  (1 9 7 9 )  a ls o  
poi n ted  ou t t h a t  th e  cogni t i  ve moni t o r i  ng o f  on -go i ng 
le a rn in g  in v o lv e s  m e ta c o g n it io n .
A d d it io n a l  t r a n s f e r  research  was conducted by Bender 
(1 9 8 6 ) ,  who exami ned th e  e f f e c t s  o f  v o c a l i  zaton o f  
reas on ing , a s e l f - m o n i t o r in g  te c h n iq u e , on th e  t r a n s f e r  o f  
p ro b le m -s o lv in g .  S u b je c ts  in c lu d e d  96 undergraduates  
assigned to  one o f  fo u r  groups composed o f  v o c a l iz in g  or  
n o n v o c a liz in g  pai rs  o r  in d iv id u a ls .  In d iv id u a l  and group 
m o n ito r in g  in  th e  le a rn in g  session  were promoted through  
v o c a l iz a t io n  o f  reaso n ing  and working w ith  a p a r t n e r .
S u b je c ts  so lved  fo u r  com plete  concept le a rn in g  problems in  
th e  i n i t i a l  le a rn in g  sess io n  and 48 hours l a t e r  in  th e  
de layed  t r a n s f e r  s e s s io n . R e s u lts  in d ic a te d  t h a t  
in d iv id u a l  s e l f - m o n i t o r in g  d u rin g  i n i t i a l  problem s o lv in g  
was found to  improve t r a n s f e r  o f  p ro b le m -s o lv in g  s k i l l s .  
These r e s u l t s  suggest t h a t  in duc ing  s e l f - m o n i t o r in g  d u rin g  
le a rn in g  may lead  to  a m aintenance o f  th e  improved  
perform ance in  l a t e r  problem s o lv in g .  Such f in d in g s  
supp ort th e  need f o r  le a r n in g  s t r a te g y  courses to  in c lu d e  
t r a i n i n g  in  m e ta c o g n it io n .
Although th e  above mentioned t r a n s f e r  s tu d ie s  d id  not  
s p e c i f i c a l l y  address th e  t r a n s f e r  o f  te x tm a rk in g  
s t r a t e g ie s ,  r e s u l t s  do shed l i g h t  on th e  genera l n a tu re  o f  
t r a n s f e r  and in d ic a t e  th e  d i r e c t io n  f u r t h e r  rese arch  m ight  
ta k e .  I t  appears t h a t  both spontaneous and d i r e c te d  
t r a n s f e r  a re  more l i k e l y  to  occur among o ld e r  ad o le s c e n ts  
as opposed to  younger c h i ld r e n ,  when g e n e ra l iz e d  r u le s  and 
s p e c i f i c  examples d i r e c t l y  a p p l ic a b le  to  th e  t r a n s f e r  ta s k  
a re  g iv e n , when th e  t r a n s f e r  s i t u a t i o n  is  analogous to  th e  
le a rn in g  s i t u a t i o n ,  and when s tu d e n ts  a re  t r a in e d  to  
i n d i v i d u a l l y  m on ito r t h e i r  le a r n in g .  In  a d d i t io n ,  t h i s  
research  in d ic a te d  th e  need f o r  s tu d ie s  conducted under 
more n a t u r a l i s t i c  c o n d i t io n s .  Because much o f  th e  research  
on spontaneous and d i r e c t e d  t r a n s f e r  occu rred  in  la b o ra to ry  
s e t t in g s ,  r e s u l t s  may no t be g e n e r a l iz a b le  to  classroom  
s i t u a t io n s .
To de term ine  what b e s t promotes s t r a te g y  t r a n s f e r  
among c o l le g e  developm ental re ad in g  s tu d e n ts ,  th e  p re s e n t  
study in v e s t ig a te d  d i r e c t  and spontaneous t r a n s f e r  o f  
a n n o ta t io n .  Because most te x tm a rk in g  s tu d ie s  have 
g e n e r a l ly  focused on p ro d uct outcomes, and no e m p ir ic a l  
rese arch  on th e  t r a n s f e r  o f  te x tm a rk in g  s t r a t e g ie s  was 
found, t h i s  s tudy focused on th e  process and t r a n s f e r  o f  
a n n o ta t io n ,  a form o f  te x tm a rk in g .  A ttem pts were made to  
examine i f  and how s tu d e n ts  t r a n s f e r r e d  a n n o ta t io n ,  
spontaneously  and w i th  e x p l i c i t  in s t r u c t io n ,  over th e  
course o f  one sem ester in  which t r a i n i n g  in  s t r a te g y  use 
i n i t i a l l y  o c c u rre d . The study f u r t h e r  e x p lo re d  i f  and how 
s tu d e n ts  a l t e r e d  s t r a t e g y  use f o r  t h e i r  own unique s tu d y in g  
and le a rn in g  s i t u a t i o n s .
Need f o r  th e  Study
P re s s le y ,  Lysynchuk, D ' a i l l y ,  Sm ith , and Cake (1 9 8 9 )  
e v a lu a te d  th e  m eth od o log ica l adequacy o f  37 e x p e r im e n ta l  
s tu d ie s  o f  re ad in g  comprehension s t r a t e g ie s .  S t r a t e g ie s  
were d e f in e d  as any a c t io n s  t h a t  s tu d e n ts  could  ta k e  to  
enhance comprehension. Only s tu d ie s  in v o lv in g  th e  te a c h in g  
o f  s t r a t e g ie s  were in c lu d e d ;  s tu d ie s  in v e s t ig a t in g  s t r a te g y  
use w ith o u t  in s t r u c t io n  were exc lu ded . In  a d d i t io n ,  
s u b je c ts  in  a l l  o f  th e s e  s tu d ie s  were s tu d e n ts  in  grade  
e ig h t  o r  below. As a f i n a l  c r i t e r i o n ,  o n ly  experim en ts  
t h a t  had been p u b lis h e d  in  key r e fe re e d  jo u r n a ls  were 
in c lu d e d  in  t h i s  re v ie w .
The re s e a rc h e rs  found s e v e ra l  weaknesses in  th e  
s t u d i e s ’ in t e r n a l  and e x te r n a l  v a l i d i t y ,  one o f  which was 
t h a t  th ese  s tu d ie s  f a i l e d  to  examine lo n g -te rm  e f f e c t s  o f  
t r a n s f e r  o f  s t r a te g y  in s t r u c t i o n .  Though some re s e a rc h e rs  
m a in ta in  t h a t  th e  t r a n s f e r  o f  newly le a rn e d  procedures is  a 
s i g n i f i c a n t  in d ic a t o r  t h a t  s t r a t e g ie s  have been le a rn e d  
w e ll  and can be used e f f e c t i v e l y  (Brown, B ra n s fo rd , F e r r a r a  
& Campione, 1 9 8 3 ) ,  o n ly  th re e  o f  th ese  s tu d ie s  assessed  
t r a n s f e r  o f  newly le a rn e d  re ad in g  comprehension s t r a t e g ie s  
to  school s u b je c ts  o r  m a t e r ia ls  o th e r  than those  
encountered d u r in g  t r a i n i n g .  The re s e a rc h e rs  p o in te d  ou t  
t h a t  t h i s  rese arch  is  d i r e c t l y  in f lu e n c in g  read in g  
in s t r u c t io n  and recommended t h a t  f u t u r e  s tu d ie s  in c lu d e  
more process measures. O th er re s e a rc h e rs  p o in te d  o u t t h a t  
co n c lu s io n s  about in s t r u c t io n a l  e f f e c t s  can be made w ith  
g r e a te r  c o n fid en ce  when th e  k in d  o f  p rocess ing  t h a t  occurs  
in  each c o n d it io n  is  documented ( e . g . ,  Belmont & 
B u t t e r f i e l d ,  1 9 7 7 ) .  To document s u b je c t s ’ p ro cess in g  in  
depth , a v a r i e t y  o f  s e l f - r e p o r t ,  in t e r v ie w ,  and b e h a v io ra l  
measures should be employed (M arx , Winne, & Walsh, 1 9 8 5 ) .
F u r th e r  su pport f o r  a q u a l i t a t i v e  a n a ly s is  o f  s t r a te g y  
t r a n s f e r  is  based on s e l f - r e g u l a t e d  le a rn in g  th e o ry .  
T h e o r is ts  o f  re g u la te d  le a r n in g  rega rd  s tu d e n ts  as 
m e ta c o g n i t iv e ly ,  m o t iv a t io n a l l y ,  and b e h a v io r a l ly  a c t iv e  
p a r t i c ip a n t s  in  t h e i r  own le a rn in g  processes (Zimmerman, 
1 9 8 6 ) .  S e l f - r e g u l a t e d  le a rn e r s  p la n ,  o rg a n iz e ,  s e l f -
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i n s t r u c t ,  s e l f - m o n i t o r ,  and s e l f - e v a l u a t e  a t  d i f f e r e n t  
stages  du r ing  th e  l e a r n i n g  process .  A growing body o f  
a p p l ie d  research  has suggested a r e l a t i o n  between s e l f ­
re g u la te d  l e a r n in g  processes and s tu d e n t  academic
achievement ( e . g . ,  Bandura, 1986; Schunk, 1 9 8 4 ) .  The r o le
o f  s e l f - r e g u l a t e d  l e a r n i n g  d u r ing  th e  process o f  l e a r n in g  
s t r a t e g i e s  and subsequent t r a n s f e r  ( o r  lack  o f  t r a n s f e r )  
may be f u r t h e r  c l a r i f i e d  in  an in -d e p th  probe o f  s t u d e n t s ’ 
a c t io n s  and m o t iv a t io n s .
F ind in gs  from re search  have p o in ted  to  th e  a c t i v e  r o l e
c h a r a c t e r i z i n g  th e  l e a r n i n g  processes o f  s tudents  who
s u c c e s s f u l l y  a c q u i re  and r e t a i n  knowledge and s k i l l s  and 
app ly  them in  new s i t u a t i o n s .  However, these  f i n d i n g s  have 
had l i t t l e  impact on th e  design and im plem enta t ion  o f  
e d u c a t io n a l  p r a c t i c e s  in  genera l  (Wang & P e v e r ly ,  1986 ) .
In  p a r t i c u l a r ,  they  have had minimal in f lu e n c e  on 
i n t e r v e n t i o n  programs geared toward improving le a r n in g  
e f f i c i e n c y  and outcomes f o r  s tu d e n ts  who need e x t r a  
i n s t r u c t i o n a l  su p p o r t ,  such as c o l l e g e  developmental  
read ing  s tu d e n ts .  Wang and P e v e r ly  (1 9 8 6 )  e x p la in e d  t h a t  
one reason f o r  t h i s  gap between research  and p r a c t i c e  has 
been th e  la c k  o f  a d a ta  base t h a t  in c lu d es  d e t a i l e d  
d e s c r i p t i o n s  o f  th e  l e a r n e r ’ s r o l e  in  th e  le a r n in g  process.
P re s s le y  e t  a l . ( 1 9 8 9 )  suggested t h a t  a p o s s ib le  
reason why re s e a rc h e rs  have n e g le c te d  to  assess lo n g - te rm  
and t r a n s f e r  e f f e c t s  i s  t h e i r  b e l i e f  t h a t  qu es t ion s  o f
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t r e a tm e n t  d u r a b i l i t y  should be posed o n ly  a f t e r  s h o r t - t e r m  
b e n e f i t s  on t r a i n e d  ta s k s  have been e s t a b l i s h e d .  I t  i s  not  
c l e a r  whether th e  comprehension s t r a t e g i e s  considered  in  
th e  a n a ly s is  by P re s s le y  e t  a l . ( 1 9 8 9 )  have been 
demonstrated t o  be b e n e f i c i a l .  In  th e  case o f  te x tm a rk in g  
s t r a t e g i e s ,  however, th e  e x t a n t  research  s t r o n g l y  suggests  
t h a t  i t  i s  e f f e c t i v e  g iven  optimum t r a i n i n g  c o n d i t io n s .  An 
i n v e s t i g a t i o n  o f  s t r a t e g y  t r a n s f e r  should l o g i c a l l y  f o l l o w  
ev idence  o f  s t r a t e g y  e f f e c t i v e n e s s .
Some re s e a rc h e rs  have suggested t h a t  a l though  a lack  
o f  r e l e v a n t  knowledge may be a f a c t o r  in  many le a r n in g  
problems, a l e a r n e r ’ s a b i l i t y  to  use r e l e v a n t  knowledge in  
new le a r n in g  s i t u a t i o n s  i s  more l i k e l y  to  be a key f a c t o r .  
F l a v e l l  (1 97 0 )  co ined th e  term p ro d u c t io n  d e f i c i e n c y  to  
e x p l a i n  th e  la c k  o f  spontaneous t r a n s f e r  o f  knowledge.  
O thers  (Kaufman & H a l la h a n ,  1979; Ryan, 1981; Torgensen,  
1977) proposed t h a t  s tu d e n ts  who have d i f fe re o ee s ir i in  
l e a r n in g  may possess both adequate knowledge and an 
awareness o f  th e  need t o  use t h a t  knowledge, but  th ey  may 
la c k  s k i l l  in  r e l a t i n g  what they know about a ta s k  to  
e f f e c t i v e  s t r a t e g i e s  f o r  com plet ing  i t .  T h is  d i s p a r i t y  
between competence and performance i s  a ls o  r e f l e c t e d  in  th e  
f i n d i n g  t h a t  l e a r n e r s  who a re  aware o f  th e  need f o r  
d e l i b e r a t e  e f f o r t  and th e  e f f e c t i v e n e s  o f  a s p e c i f i c  
s t r a t e g y  do not n e c e s s a r i l y  use th e  s t r a t e g y  t o  complete a 
ta s k  (Brown & Pal in s c a r ,  19 82 ) .
Wang and P e v e r ly  (1 98 6 )  suggested t h a t  a lack  o f  
m e ta c o g n i t iv e  s k i l l s  ( i . e . ,  "oversee ing"  processes in  
l e a r n in g  such as p r e d i c t i n g ,  p la n n in g ,  m o n i to r in g ,  and 
ch eck ing )  may be an e x p la n a t io n  f o r  th e  f a i l u r e  o f  some 
l e a r n e r s  to  use s t r a t e g i e s  t o  complete ta s k s .  C o l le g e  
developmental  read ing  s tude n ts  o f t e n  lac k  such 
m e ta c o g n i t iv e  s k i l l s  and p e r s i s t  in  us ing th e  same, 
i n e f f e c t i v e  s t r a t e g i e s  r e g a rd le s s  o f  th e  outcome. For t h i s  
reason, programs based on a s t r a t e g i c  l e a r n in g  approach  
in c lu d e  t r a i n i n g  in  s e l f - m o n i t o r i n g  o f  l e a r n in g  in  hopes 
t h a t  a g r e a t e r  awareness o f  l e a r n in g  w i l l  in c re a s e  le a r n in g  
and i t s  t r a n s f e r  t o  a p p r o p r ia t e  s i t u a t i o n s ,  t h a t  i s ,  
read in g  s t r a t e g i e s  w i l l  be a p p l ie d  in  r e g u la r  co n te n t  
courses .  Based on th e  need t o  co ns ide r  th e  l e a r n e r ’ s 
unique problems in  a c q u i r in g  knowledge, Wang and P e v e r ly  
( 1 9 8 6 )  recommended t h a t  f u t u r e  re se a rc h e rs  develop a 
d e s c r i p t i v e  da ta  base on th e  r o l e  o f  th e  l e a r n e r  in  th e  
classroom t o  l e a r n  more about what f a c i l i t a t e s  o r  p re v en ts  
th e  genera l  a p p l i c a t i o n  o f  lea rn ed  s t r a t e g i e s  t o  new 
l e a r n i n g  s i t u a t i o n s .
S t r a te g y  t r a n s f e r  i s  perhaps best  p laced in  
p e r s p e c t iv e  by P a r is  and Wixson ( i n  p re s s )  who p o in ted  out  
t h a t  s t r a t e g i e s  a re  t o o l s  f o r  l e a r n in g  r a t h e r  than ends in  
themselves and t h a t  l e a r n in g  how to  use a s t r a t e g y  i s  on ly  
u s e fu l  i f  i t  i s  f u n c t i o n a l  and en d u r in g .  They f u r t h e r  
suggested t h a t  re s e a rc h e rs  should t r a c k  how s tude n ts
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t r a i n e d  in  s t r a t e g y  use modify  o r  abandon them through  
e x p e r ie n c e ,  s in ce  rese arch  ( e . g . ,  Adams, C a rn in e ,  &
G ersten ,  1982) showed t h a t  m o d i f i c a t io n s  in  s t r a t e g y  use do 
occur .  F l a v e l 1 ( c i t e d  in  G arne r ,  1987) recommended t h a t  in  
a d d i t i o n  to  t r a c k i n g  s t u d e n t s ’ m o d i f i c a t i o n  and abandonment 
o f  s t r a t e g i e s ,  re s e a rc h e rs  should i n v e s t i g a t e  why s tudents  
do not use s t r a t e g i e s  th ey  have been ta u g h t  t o  use. Such 
research  should p ro v id e  v a lu a b le  in fo r m a t io n  f o r  those  
t r a i n i n g  s tu d e n ts  in  s t r a t e g y  use.
In  s h o r t ,  research  in  s t r a t e g y  t r a n s f e r  i s  la c k in g .
The e x t a n t  research  has not in v e s t i g a t e d  t r a n s f e r  o f  
e f f e c t s  from ex p er im en ta l  s e t t i n g s  i n t o  n a tu r a l  s e t t i n g s .  
However, r e t e n t i o n  and t r a n s f e r  o f  l e a r n in g  a re  o f  major  
importance f o r  l e a r n in g  s t r a t e g y  i n s t r u c t o r s .  I f  c o l le g e  
developmental read ing  s tu d e n ts  use s t r a t e g i e s ,  such as 
a n n o ta t io n ,  in  the  l e a r n in g  s t r a t e g i e s  course and f a i l  to  
t r a n s f e r  t h e i r  use to  o th e r  courses ,  then c u r r e n t  t r a i n i n g  
p r a c t i c e s  may need t o  be r e d i r e c t e d .
Th is  s tu dy ,  t h e r e f o r e ,  in v e s t i g a t e d  c o l l e g e  
developmental r e a d e r s ’ t r a n s f e r  o f  a n n o ta t io n  under th e  
f o l l o w i n g  c o n d i t io n s :  ( a )  th e  n a t u r a l  s e t t i n g  o f  both a
c o l le g e  developmental  read ing  c la s s  in  which s tu d e n ts  must 
perform s u c c e s s f u l l y  t o  e x i t  from th e  course and r e g u la r  
c o n te n t  a re a  courses; (b )  th e  use o f  le n g th y ,  c o l l e g e -  
l e v e l ,  e x p o s i to ry  t e x t s ;  ( c )  p r o v is io n  f o r  e x p l i c i t
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t r a i n i n g  in  s t r a t e g y  use; and (d )  p r o v is io n  f o r  sem este r -  
long p r a c t i c e  and feedback .
S p e c i f i c  rese arch  qu e s t io n s  were:
1a When c o l l e g e  developmental  re ad ing  s tu d e n ts  a re  
e x p l i c i t l y  asked t o  a n n o ta te  c o l l e g e - l e v e l  t e x t  in  
t h e i r  developmental  read ing  course and t h e i r  tex tb ooks  
in  a c o n te n t  a re a  in  which they  have been t r a i n e d  to  
a n n o ta te ,  what i s  th e  q u a l i t y  and q u a n t i t y  o f  t h e i r  
t e x tm a rk i  ng?
1b How do th e  q u a n t i t y  and q u a l i t y  o f  a n n o ta t io n s  
change over th e  course o f  th e  semester?
1c Why do s tu d e n ts  a d ju s t  o r  not  a d j u s t  th e  s t r a te g y ?  
1d What a re  s t u d e n t s ’ p e rc e p t io n s  o f  th e  u s e fu ln e s s  
o f  th e  s t r a t e g y  and in  what ways do s tu d e n ts  use th e  
s t ra te g y ?
2a Do c o l le g e  developmental  re ad ing  s tud en ts  
spontaneously  t r a n s f e r  th e  s t r a t e g y  t o  any o t h e r  
c o n te n t  a rea  course (b es id es  th e  one in  which they  
have been t r a i n e d  in  a n n o t a t io n )  d u r ing  t h e i r  
c o n c u rre n t  e n ro l lm e n t  in  th e  l e a r n i n g  s t r a t e g i e s  
course?
2b I f  t r a n s f e r  occurs ,  what i s  th e  q u a n t i t y  and 
q u a l i t y  o f  t h e i r  te x tm ark in g?
2c I f  spontaneous t r a n s f e r  does not  occur ,  what  
reasons do s tu d e n ts  g iv e  f o r  la c k  o f  t r a n s f e r ?
CHAPTER TWO 
METHOD
The purpose o f  t h i s  study was t o  examine i f  and how 
c o l le g e  developmental  re ad ing  s tu d e n ts  t r a n s f e r r e d  use o f  a 
te x tm a rk in g  s t r a t e g y  t o  an i n t r o d u c t o r y  b io lo g y  course  
w h i le  they  were e n r o l l e d  in  a le a r n in g  s t r a t e g i e s  course.  
The study took p la ce  d u r in g  th e  Spr ing  1991 semester,  from  
mid-January  to  e a r l y  May.
P a r t i c i p a n t  S e le c t io n
P a r t i c i p a n t s  were s e le c te d  from a pool o f  66 L o u is ia n a  
S t a t e  U n i v e r s i t y  s tu d e n ts  who were e n r o l l e d  in  fo u r  
s e c t io n s  o f  a developmental  read ing  and study s t r a t e g i e s  
course o f f e r e d  by th e  department o f  c u r r ic u lu m  and 
i n s t r u c t i o n  (EDCI 0 0 1 1 ) .  S tudents  a re  r e q u i re d  to  ta k e  
t h i s  course i f  t h e i r  s t a n d a r d iz e d  t e s t  scores i n d i c a t e  
d e f i c i e n c y  in  re ad ing  comprehension. More s p e c i f i c a l l y ,  
incoming freshmen who have an ACT-composite score o f  les s  
than 22 a re  re q u i re d  t o  t a k e  th e  Nelson Denny Reading Te s t  
(Form E, 1 9 81 ) .  S tudents  s c o r in g  1 2 .0  and above exempt th e  
course ,  and those s c o r in g  between 9.1  and 11 .9  grade  
e q u iv a le n t s  are  p laced  in  EDCI 0011.  Although th e  v a s t  
m a j o r i t y  o f  s tu d e n ts  e n r o l l e d  in  EDCI 0011 in  th e  f a l l  
semester a re  freshmen, s tude n ts  e n r o l l e d  in  th e  s p r in g  
t y p i c a l l y  comprise a mix o f  freshmen, sophomores, and 
j u n i o r s .  Th is  mix was a p p ro x im a te ly  60%, 30%, and 10%, 
r e s p e c t i v e l y ,  d u r in g  th e  semester in  which th e  study was 
conducted. T h e i r  ages ranged from 18 t o  23. S ix t y  p e rc en t
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were fe m a le .  S e v e n t y - f i v e  pe rc en t  were w h i t e ,  20% b la c k ,  
and 5% Asian .
On th e  f i r s t  day o f  s p r in g  semester c la s s e s ,  a l l  EDCI 
0011 s tu d e n ts  completed a d a ta  sheet  t h a t  asked f o r  th e  
s t u d e n t ’ s name, sex, age, lo c a l  address and phone number, 
high school a t te n d e d ,  grade p o in t  average ,  ACT-composite  
sc ore ,  i n d i c a t i o n  o f  p rev io u s  e n ro l lm e n t  in  developmental  
re a d in g ,  course schedule ,  work schedule ,  and 
e x t r a c u r r i c u l a r  a c t i v i t y  involvement ( see Appendix C ) . The 
re s e a rc h e r  examined th ese  da ta  sheets  t o  de term ine  th e  pool 
o f  s tu d e n ts  e l i g i b l e  f o r  p a r t i c i p a t i o n  in  th e  s tudy .  I t  
was necessary to  choose p a r t i c i p a n t s  who met th re e  
c r i t e r i a :  ( a )  e n ro l lm e n t  in  the  same i n t r o d u c t o r y  c o n te n t
a re a  course,  (b )  e n ro l lm e n t  in  an i n t r o d u c t o r y  course in  a 
c o n te n t  a re a  in  which they  would be t r a i n e d  to  a n n o ta te ,  
and ( c )  e n ro l lm e n t  f o r  th e  f i r s t  t im e  in  developmental  
re a d in g .  Examination o f  th e  da ta  sheets  rev e a le d  t h a t  on ly  
f i v e  s tu d e n ts  met a l l  t h r e e  c r i t e r i a .
These f i v e  s tu d e n ts  were g iven a b r i e f  w r i t t e n  
d e s c r i p t i o n  o f  th e  study (see Appendix D) which informed  
s tu d e n ts  t h a t  th ey  could  earn e x t r a  c r e d i t  in  the  
developmental  read ing  course and a s s is ta n c e  in  B io logy  
1001, the  common c o n te n t  a rea  course in  which these  
s tu d e n ts  were e n r o l l e d ,  in  r e t u r n  f o r  t h e i r  p a r t i c i p a t i o n .  
The re s e a rc h e r  met w i t h  th e  f i v e  s tu d e n ts ,  a l l  o f  whom 
i n d ic a t e d  an i n t e r e s t  in  p a r t i c i p a t i n g ,  and discussed th e
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requ irem ents  o f  th e  p r o j e c t .  S tudents  were informed t h a t  
they  would be in t ro d u ce d  to  a n n o ta t io n ,  a te x tm a rk in g  
s t r a t e g y ,  in  t h e i r  developmental  read ing  course and t h a t  
they  would be asked t o  an n o ta te  t h e i r  B io log y  1001 
tex tbooks  and meet w i t h  th e  re s e a rc h e r  s e v e ra l  t imes  
th roughout th e  semester.
One o f  th e  s tude n ts  decided t h a t  th e  demands o f  her  
course load and involvem ent in  s p o r ts  would p re v en t  her  
from p a r t i c i p a t i n g .  The o th e r  fo u r  s tuden ts  agreed to  
p a r t i c i p a t e  and c i t e d  r e c e iv in g  e x t r a  c r e d i t  in  
developmental read ing  as th e  pr im ary  reason f o r  
p a r t i c i p a t i o n .  The e x t r a  c r e d i t  co n s is te d  o f  50 e x t r a  
p o in ts  added to  t h e i r  o v e r a l l  t e s t  grade in  developmental  
rea d in g ,  p o in ts  t h a t  were c o n t in g e n t  on s t u d e n t s ’ 
a t tendance a t  scheduled research  meet ings .  Developmental  
read ing  s tude n ts  who d id  not p a r t i c i p a t e  in  th e  study were 
o f f e r e d  e q u i v a l e n t  e x t r a  c r e d i t  f o r  handing in  t o  t h e i r  
developmental read ing  i n s t r u c t o r s  ev idence  o f  s t r a t e g y  use 
in  c o n te n t  a rea  courses .  A b r i e f  d e s c r i p t i o n  o f  each 
p a r t i c i p a n t  f o l lo w s  ( s t u d e n t s ’ r e a l  names a re  not  used) .
S tudent A . Bob was a 2 0 - y e a r - o l d  sophomore, e n r o l l e d  
f o r  h is  t h i r d  semester a t  Lo u is iana  S t a t e  U n i v e r s i t y .  He 
was de scr ibed  by h is  developmental  read ing  i n s t r u c t o r  as a 
m o t iv a te d ,  re s p o n s ib le  s tu d e n t  whose work was " im peccab le ."  
Bob’ s high school grade p o in t  average (GPA) was 3 . 9 ,  
c o l le g e  GPA 2 . 2 5 ,  and ACT-Composite score 21. As a f u l l ­
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t im e  s tu d e n t ,  Bob was e n r o l l e d  in  developmental re ad in g ,  
B io logy  1001, Chemistry  1202, Experimenta l  S t a t i s t i c s  2000,  
and Math 1550. I n  a d d i t i o n ,  Bob he ld  a p a r t - t i m e  jo b .
S tudent  B. Tim, an 1 8 - y e a r - o l d  f i r s t - s e m e s t e r  
freshman, was de s c r ib ed  by h is  developmental read ing  
i n s t r u c t o r  as one o f  th e  few s tu d e n ts  who p a r t i c i p a t e d  in  
c la s s  but who was la x  in  a t te n d in g  c la s s  and in  complet ing  
assignments.  T im ’ s h igh school GPA was 1 .8 1 .  (H is  ACT- 
composite score  was no t  a v a i l a b l e ) .  Tim was e n r o l l e d  as a 
f u l l - t i m e  s tu d e n t  in  A g r i c u l t u r e  1001 and Math 0091,  as 
w e l l  as developmental  read ing  and B io logy  1001. During  
t h i s  semester ,  Tim was a ls o  employed p a r t  t im e .
Student  C . Jane was an 1 8 - y e a r - o l d  f i r s t - s e m e s t e r  
freshman. She was descr ibed  by her  developmental read ing  
i n s t r u c t o r  as g e n e r a l l y  u n in t e r e s t e d  in  school and 
r e l u c t a n t  t o  p a r t i c i p a t e  in  c la s s ,  y e t  she always a t ten ded  
c la s s  and completed assignments.  Jane ’ s high school GPA 
was 2 . 0  and ACT-composite score 19. As a f u l l - t i m e  
s tu d e n t ,  Jane was e n r o l l e d  in  E ng l ish  1002, Speech 1061,  
and Math 1435 as w e l l  as developmental read ing  and B io logy  
1001. Jane was a ls o  employed p a r t  t im e  dur ing  t h i s  
semester .
S tudent  D. C a r l a ,  an 1 8 - y e a r - o l d  f i r s t - t i m e  freshman,  
was descr ibed  by her  developmental read ing  i n s t r u c t o r  as 
confused and anxious in  c la s s ,  w i l l i n g  to  l e a r n  but  la c k in g  
in  e f f o r t .  C a r l a ’ s h igh school GPA was 2 .6  and ACT-
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composite score 22. As a f u l l - t i m e  s tu d e n t ,  C a r la  was 
e n r o l l e d  in  B io logy  1001, Speech 1061, Psychology 2000,  and 
Math 0092,  as w e l l  as developmental  re ad in g .
Developmental read ing  course
The developmental  read ing  c u r r ic u lu m  c o n s is ts  o f  
te a c h in g  s tu d e n ts  a v a r i e t y  o f  re a d in g ,  s tudy ,  and t e s t  
p r e p a r a t io n  s t r a t e g i e s  f o r  improved le a r n in g  from both  
e x p o s i to ry  and n a r r a t i v e  t e x t s .  Two n a r r a t i v e  t e x t s  and 
f o u r  i n t r o d u c t o r y  l e v e l , c h a p t e r - l e n g t h  t e x t s  taken  from  
c o n te n t  a rea  te x tb o o k s  a re  used. For th e  semester in  which 
th e  research  o c c u r re d ,  th e  f i r s t  and f o u r t h  t e x t s  were 
c h ap te rs  taken from h i s t o r y ,  th e  second, a ch a p te r  from  
b io lo g y ,  and th e  t h i r d ,  a ch a p te r  from psychology.
S tudents  a ls o  read th e  n a r r a t i v e  t e x t s  Man’ s Search f o r  
Meaning ( F r a n k l ,  1959) and The G rea t  S a n t in i  (Conroy,
1 9 7 6 ) .
S t r a t e g i e s  ta u g h t  in c lu d e  a n n o ta t io n ,  mapping and 
c h a r t in g  ( g ra p h ic  o r g a n i z e r s ) ,  t i m e l i n e s ,  q u e s t io n in g ,  and 
th e  use o f  concept ca rd s ,  a vocab u la ry  s t r a t e g y .  PORPE 
(Simpson, 1 9 86 ) ,  a s t r a t e g y  f o r  p r e d i c t i o n  o f  and 
p r e p a r a t io n  f o r  both o b j e c t i v e  and s u b j e c t i v e  t e s t  
q u e s t io n s ,  i s  a ls o  ta u g h t  and in v o lv e s  p r e d i c t i n g ,  
o r g a n iz in g ,  r e h e a r s in g ,  p r a c t i c i n g ,  and e v a l u a t i n g  
read iness  p r i o r  t o  th e  exam. In  a d d i t i o n ,  s tu d e n ts  a re  
i n s t r u c t e d  in  the  use o f  th e  PLAE model (Simpson & N i s t ,  
1 9 8 4 ) ,  a p lan  f o r  d i s t r i b u t e d  p r a c t i c e  o f  in fo r m a t io n  t h a t
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i s  expected t o  be on an exam. S t r a t e g i e s  a re  ta u g h t  v i a  
d i r e c t  i n s t r u c t i o n .  S p e c i f i c a l l y ,  th e  t e a c h e r - t o - l e a r n e r  
model ( N i s t  & K i rb y ,  1986) i s  used. T h is  model emphasizes  
e x p l i c i t  t r a i n i n g  and modeling o f  s t r a t e g i e s  and a l lo w s  f o r  
guided and independent p r a c t i c e  and feedback .
E v a lu a t io n  o f  th e  s t u d e n t s ’ course performance is  
based on homework assignments r e q u i r i n g  p r a c t i c e  o f  
s t r a t e g i e s ,  m e ta c o g n i t iv e  jo u r n a l  assignments,  and 
o b j e c t i v e  and essay exams. S tudents  a re  given f o u r  exams 
over  th e  c o n te n t  a rea  c h a p te rs .  S tudents  a re  a ls o  g iven  
essay exams c o ver in g  th e  n a r r a t i v e  t e x t s .  S tudents  a re  
r e q u i re d  t o  score an average o f  80% on a l l  work to  e x i t  
from th e  course.
The maximum number o f  s tude n ts  e n r o l l e d  in  each c la s s  
was 20, and c la s s e s  met 50 minutes a day, Monday through  
Thursday. A l l  fo u r  s e c t io n s  o f  developmental  rea d in g  were 
t a u g h t  by two i n s t r u c t o r s  who used th e  same methods and 
m a t e r i a l s  f o r  t e a c h in g .  Dana ( i n s t r u c t o r s ’ re a l  names are  
not  us ed ) ,  T im ’ s i n s t r u c t o r ,  has a d o c to ra te  in  read ing  
e d u c a t io n  and has been c o o r d in a to r  o f  th e  U n i v e r s i t y ’ s 
developmental  read ing  program f o r  two y e ars .  She has 
t a u g h t  developmental  rea d in g  courses f o r  f i v e  y e a rs ,  t h r e e  
o f  which were a t  a n o th er  u n i v e r s i t y .  The i n s t r u c t o r  f o r  
th e  o t h e r  t h r e e  p a r t i c i p a n t s  was Tom, who has a b a c h e l o r ’ s 
degree in  E n g l is h  and a m a s te r ’ s degree in  e d u c a t io n .  Tom
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has ta u g h t  developmental  rea d in g  a t  t h i s  u n i v e r s i t y  f o r  two 
ye ars .
During th e  l a s t  week o f  c la s s ,  a l l  s tu d e n ts  were asked 
t o  e v a lu a te  th e  q u a l i t y  o f  th e  course and i n s t r u c t i o n  by 
responding to  an in s tru m e n t  c o n s i s t in g  o f  two p a r t s :  ( a )  15 
q uest ions  to  which s tu d e n ts  respond using a L i k e r t - s c a l e  
( 1 — poor, 2— f a i r ,  3— adequate ,  4 - - good, 5— very  good),  and 
(b )  and open-ended re q u e s t  f o r  any w r i t t e n  comments o f  a 
c o n s t r u c t iv e  n a tu re  ( see Appendix E ) . Question 15 asks  
stu d e n ts  to  r a t e  th e  te a c h in g  a b i l i t y  o f  t h e i r  i n s t r u c t o r .  
Both i n s t r u c t o r s  have c o n s i s t e n t l y  earned te a c h in g  r a t i n g s  
o f  a t  l e a s t  4 . 5  ou t  o f  5 on t h i s  p a r t i c u l a r  q u e s t io n ,  
i n d i c a t i n g  "very good" te a c h in g  a b i l i t y .
B io lo gy  Course
C urr icu lum  f o r  th e  i n t r o d u c t o r y - l e v e l  b io lo g y  course  
designed f o r  nonbio logy majors in c lud e d  th e  r e q u i re d  
te x tb o o k ,  B io logy :  The U n i ty  and D i v e r s i t y  o f  L i f e  ( 5 t h
e d i t i o n ,  S t a r r  & T a g g a r t ,  1989) and an o p t io n a l  
accompanying workbook. Course requ ire m ents  f o r  s tude n ts  in  
a l l  s i x  s e c t io n s  c o n s is te d  o f  f o u r ,  noncum ulat ive ,  5 0 - i te m  
m u l t i p l e - c h o i c e  exams. Each te a c h e r  developed h is  or  her  
own exams. Though th e  same c o n te n t  was ta u g h t  across  
c la s s e s ,  each te a c h e r  p laced d i f f e r e n t  emphases on l e c t u r e  
and t e x t  m a t e r i a l .  Bob’ s and Ja n e ’ s t e a c h e r ,  Ms. Hahn, an 
i n s t r u c t o r ,  s t a t e d  t h a t  100% o f  th e  m a te r ia l  on her exams 
came from th e  t e x t  and t h a t  she l e c t u r e d  e x c l u s i v e l y  from
th e  t e x t .  T im ’ s te a c h e r  f o r  th e  f i r s t  h a l f  o f  the  
semester ,  Mr. Kane, a ls o  an i n s t r u c t o r ,  s t a t e d  t h a t  roughly  
10* o f  h is  exams were based on th e  t e x t  and th e  remaining  
90*  on h is  l e c t u r e  no tes .  T im ’ s i n s t r u c t o r  f o r  the  second 
h a l f  o f  the  semester ,  Mr. Reed, served as an a d ju n c t  
p ro fe s s o r  and o n ly  s t a t e d  t h a t  i t  was im p o r ta n t  f o r  
studen ts  to  read th e  t e x t .  C a r l a ’ s i n s t r u c t o r ,  Mr. Sean, 
an a s s o c ia te  p r o f e s s o r ,  was not  a b le  t o  s p e c i fy  what 
percentage  o f  h is  exams was based on th e  t e x t  and l e c t u r e .  
A l l  o f  the  b io lo g y  i n s t r u c t o r s  s t a t e d  t h a t  they  encouraged  
t h e i r  s tude n ts  to  read th e  te x tb o o k .  Only Mr. Kane 
in d ic a t e d  t h a t  i t  was p o s s ib le  f o r  a s tu d e n t  t o  pass h is  
course w i th  a "B" w i t h o u t  read ing  th e  t e x t .
B io logy  c la s s  e n ro l lm e n ts  ranged from 250 to  300 
s tu d e n ts .  Some s e c t io n s  met th re e  t im es a week f o r  one 
hour and o th e rs  met tw ic e  a week f o r  one and o n e - h a l f  
hours. Ms. Hahn complained t h a t  a l a r g e  number o f  s tud en ts  
drop ou t  or  f a i l  in t r o d u c t o r y  b io lo g y  because too many 
stude n ts  a re  e n r o l l e d  in  one s e c t io n .  Mr. Sean a ls o  
lamented the  poor c o n d i t io n s  f o r  te a c h in g  b io lo g y  and c i t e d  
poor s e a t in g  arrangements which prevented  a l l  s tude n ts  from  
seeing and h e ar ing  a d e q u a te ly  as one o f  the  c o n t r i b u t i n g  
f a c t o r s  f o r  th e  h igh f a i l u r e  r a t e .  A l l  i n s t r u c t o r s  po in ted  
ou t  t h a t  these  c o n d i t io n s  prevented o p p o r t u n i t i e s  f o r  
d iscu ss io n  between s tu d e n ts  and i n s t r u c t o r  and r e s t r i c t e d  
t h e i r  te a c h in g  fo rm at  t o  l e c t u r e .  Widespread campus rumors
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a ls o  in d ic a t e d  t h a t  th e  course was d i f f i c u l t  and had a high  
f a i l u r e  r a t e .
M a t e r i a l s  and Data Sources
M a t e r i a l s  and d a ta  sources c o n s is te d  o f  a copy o f  
th e  B io logy  1001 te x tb o o k ,  an a n n o ta t io n  o f  t h i s  t e x t  by 
e x p e r ts  (see d e s c r i p t i o n  be low ) ,  photocopies o f  
p a r t i c i p a n t s ’ marked b io lo g y  te x tb ook s  and o t h e r  c o n te n t  
area  te x tb o o k s ,  an a n n o ta t io n  c h e c k l i s t ,  and photocopies o f  
homework assignments p e r t a i n i n g  to  te x tm a rk in g  f o r  
developmental re a d in g ,  m e ta c o g n i t iv e  j o u r n a l s ,  and 
s t u d e n t s ’ e v a lu a t io n s  o f  th e  developmental read ing  course.  
In  a d d i t i o n ,  t r a n s c r i p t i o n s  o f  audio taped s t r u c t u r e d  and 
u n s tru c tu re d  in t e r v i e w s  (see  d e s c r i p t i o n  below) w i th  
p a r t i c i p a n t s ,  developmental  read ing  i n s t r u c t o r s ,  and 
b io lo g y  i n s t r u c t o r s  were in c lu d e d .
B io logy  1001 t e x t b o o k . The 4 9 -c h a p t e r  t e x t ,  B io logy :  
The U n i ty  and D i v e r s i t y  o f  L i f e . ( 5 t h  e d i t i o n ,  S t a r r  & 
T a g g a r t ,  1989) i s  used in  th e  i n t r o d u c t o r y - l e v e l  b io lo g y  
course f o r  nonbio logy m ajors .  The t e x t  co n ta in s  headings,  
subheadings, and major  summary s ta te m e n ts ,  some o f  which 
are  in  l i s t  form. Summary s ta tem ents  a re  s e t  o f f  by b lue  
l i n e s  above and below and a re  p r i n t e d  in  b o ld fa c e .
Concepts a re  a ls o  r e i n f o r c e d  by e n d - o f -c h a p t e r  summaries, 
summary i l l u s t r a t i o n s ,  and summary t a b l e s .  At th e  end o f  
each c h ap te r  a re  s e v e ra l  rev iew  qu es t ion s  corresponding to  
i t a l i c  and b o ld fa c e  sentences ,  w i th  i t a l i c i z e d  numerals a t
th e  end o f  each q u e s t io n  r e f e r r i n g  t o  th e  pages on which  
th e  answers could  be lo c a t e d .  At l e a s t  one t h i r d  o f  th e  
t e x t  i s  comprised o f  g ra p h ic  a id s ,  in c lu d in g  i l l u s t r a t i o n s ,  
c h a r t s ,  and diagrams, many o f  which a r e  combined w i th  
w r i t t e n  summaries. Because o f  th ese  q u a l i t i e s ,  th e  b io lo g y  
te x tb ook  appears t o  meet A rm b ru s te r ’ s (1 9 8 4 )  g u id e l in e s  f o r  
c o n s id e ra te  t e x t ;  t h a t  i s ,  in fo r m a t io n  is  b u i l t  s te p  by 
step  and key ideas  a re  repeated  and h i g h l i g h t e d  by use o f  
bold p r i n t  and spac ing .  An e x p e r t  in  sc ien ce  e d u ca t io n  a t  
L o u is ia n a  S t a t e  U n i v e r s i t y  a ls o  c o n s id e rs  t h i s  t e x t  e a s i e r  
to  read and understand than many o t h e r  i n t r o d u c t o r y  b io lo g y  
t e x t s .
In  a d d i t i o n ,  w i t h i n  th e  c h a p te rs ,  numerous t o p i c s  o f  
s o c ia l  concern from a b i o l o g i c a l  p e r s p e c t iv e  a re  addressed  
Many c h a p te rs  have case s t u d ie s  t h a t  show how genera l  
concepts apply  t o  s p e c i f i c  s i t u a t i o n s .  Some o f  th e  
ch a p te rs  in c lu d e  "Commentaries,"  which e x p lo re  such 
th o u g h t -p ro v o k in g  t o p i c s  as drug abuse, AIDS, and t r o p i c a l  
f o r e s t  d e s t r u c t i o n .  E n d -o f - c h a p te r  s e c t io n s  t h a t  encourage  
readers  to  co ns id e r  th e  connnect ions between c h ap te rs  and 
u n i t s  a re  a ls o  in c lu d e d .  These components appear t o  have 
been in c lud ed  to  make th e  t e x t  i n t e r e s t i n g  and r e l e v a n t  to  
th e  s tu d e n ts .
Although S t a r r  and T a g g a r t ’ s t e x t  i s  c o n s id e r a t e  
accord ing  to  A rm b ru s te r ’ s (1 9 8 4 )  s ta n d a rd s ,  p a r t i c i p a n t s  
i n d ic a te d  o th e r w is e .  Because o f  th e  concept d e n s i ty  and
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g r e a t  number o f  c o n t e n t - s p e c i f i c  v o c a b u la ry ,  t h i s  t e x t  may 
be cons idered  d i f f i c u l t ,  p a r t i c u l a r l y  by s tu d e n ts  who have 
l i t t l e  background knowledge o f  b io lo g y .
Expert  annota ted  b io lo g y  t e x t . To e s t a b l i s h  a 
te m p la te  f o r  comparing s tu d e n t  te x tm a rk in g  t o  e x p e r t  
t e x tm a r k in g ,  a panel comprised o f  th e  r e s e a rc h e r  and th e  
two developmental  re a d in g  i n s t r u c t o r s  annota ted  assigned  
c h a p te rs  in  th e  b io lo g y  tex tb o o k  a f t e r  being g iven  
s ta n d a rd iz e d  i n s t r u c t i o n s  (see Appendix F ) .  The panel  
an nota ted  th e  same ch a p te rs  assigned t o  th e  p a r t i c i p a n t s  
accord ing  t o  t h e i r  r e s p e c t iv e  s y l l a b i .
Each member o f  th e  panel i n d i v i d u a l l y  an no ta ted  th e  
b io lo g y  m a t e r i a l .  These a n n o ta t io n s  were then compared f o r  
key id e a s ,  s u p p o r t in g  d e t a i l s  and examples. Comparison was 
made on th e  ba s is  o f  c o n te n t  r a t h e r  than e x a c t  w ord ing.  A 
comparison o f  th e  t h r e e  i n d i v i d u a l  s e ts  o f  e x p e r t  
a n n o ta t io n s  re v e a le d  93-96% agreement on i d e n t i f y i n g  key 
concepts .  D is c re p a n c ie s  were re so lve d  by d is c u s s io n .
Photocopies o f  p a r t i c i p a n t s ’ b io lo g y  t e x t s . 
P a r t i c i p a n t s ’ b io lo g y  t e x t s  were examined f o r  te x tm a rk in g  
a t  th e  beg inn ing  o f  th e  semester .  The re s e a rc h e r  p rov ided  
unmarked te x tb ook s  f o r  p a r t i c i p a n t s  who had bought marked 
books. P a r t i c i p a n t s  were i n s t r u c t e d  t o  read and a n n o ta te  
a l l  c h a p te rs  assigned by t h e i r  b io lo g y  i n s t r u c t o r s .  A 
photocopy o f  th e  p a r t i c i p a n t s ’ te x tm a rk in g  was made a f t e r  
each meeting w i th  th e  res e a rc h e r  (see  Procedures b e lo w ) .
35
Photocopies o f  p a r t i c i p a n t s 1 marked c o n te n t  a rea  
t e x t b o o k s . At th e  end o f  th e  sem ester ,  p a r t i c i p a n t s ’ 
c o n te n t  a rea  tex tb oo ks  o t h e r  than b io lo g y  were examined f o r  
spontaneous te x tm a r k in g .  Pages t h a t  were marked were 
photocopied .
A nn o ta t ion  c h e c k l i s t . To m a in ta in  c o n s is te n c y ,  th e  
same c h e c k l i s t  (see Appendix G) t h a t  was used by 
developmental  re a d in g  i n s t r u c t o r s  t o  e v a lu a t e  s t u d e n t s ’ 
a n n o ta t io n s  was a ls o  used by th e  r e s e a rc h e r  to  e v a lu a te  
p a r t i c i p a n t s ’ b io lo g y  a n n o ta t io n s .  T h is  c h e c k l i s t  was a 
s l i g h t l y  m o d i f ie d  v e rs io n  o f  th e  o r i g i n a l  a n n o ta t io n  
c h e c k l i s t  by Simpson and N i s t  ( 1 9 9 0 ) .  In  th e  o r i g i n a l ,  the  
f i r s t  l i n e  read ,  "Your a n n o ta t io n s  a re  p e r f e c t .  Keep up 
th e  good work!"  In  th e  m o d i f ie d  v e r s io n ,  th e  word 
" e x c e l l e n t "  was s u b s t i t u t e d  f o r  th e  word " p e r f e c t . "  The 
a n n o ta t io n  c h e c k l i s t  was used as th e  bas is  f o r  w r i t t e n  
feedback g iven to  p a r t i c i p a n t s  a f t e r  a n a ly s is  o f  t h e i r  
a n n o ta t io n s .  In  a d d i t i o n  t o  th e  c h e c k l i s t ,  feedback  
in c lud ed  suggest ions f o r  improved s t r a t e g y  use as i t  
a p p l ie d  t o  s p e c i f i c  examples in  th e  b io lo g y  te x tb o o k .  
Students  were a ls o  p ra is e d  f o r  t h e i r  e f f o r t s  and encouraged  
t o  co n t in u e  s t r a t e g y  use.
Photocopies o f  developmental  read ing  homework 
ass ignm ents . Copies o f  p a r t i c i p a n t s ’ homework assignments  
p e r t a i n i n g  to  te x tm a rk in g  were p rov ide d  by th e  
developmental  read ing  i n s t r u c t o r s .  These assignments
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inc lud ed  co n te n t  a re a  c h ap te rs  from th e  developmental  
read ing  c u r r ic u lu m  t h a t  p a r t i c i p a n t s  were re q u i re d  to  
a n n o ta te .  Feedback from th e  developmental  read ing  
i n s t r u c t o r  was a ls o  inc lud ed  on some o f  th e  annotated  
passages.
M e ta c o g n i t iv e  . jo u r n a ls . P a r t i c i p a n t s ,  as w e l l  as a l l  
s tu d e n ts  in  the  developmental  read ing  c la s s e s ,  were g iven  
j o u r n a l  assignments f o u r  t im es  th roughout  th e  semester.  
Students  were a s k e d  t o  r e f l e c t  on th e i  r  read i  ng and 
l e a r n in g  processes when d e a l in g  w i th  c o n te n t  in  the  
s t r a t e g i e s  course.  P a r t i c i p a n t s  were a ls o  g iven jo u r n a l  
assignments in  which they  were asked t o  r e f l e c t  on t h e i r  
read ing  and le a r n in g  processes when read ing  and a n n o ta t in g  
t h e i r  b io lo g y  t e x t .
S tudent  course e v a l u a t i o n s . During th e  l a s t  week o f  
c la s s e s ,  a l l  s tu d e n ts  in  th e  developmental  re ad ing  c la ss e s  
were asked to  e v a lu a t e  th e  q u a l i t y  o f  th e  course and 
i n s t r u c t i o n  ( e v a l u a t i o n  in s tru m e n t  descr ibed  e a r l i e r ) .  
Copies o f  p a r t i c i p a n t s ’ e v a lu a t io n s  were prov ided  t o  th e  
res e a rc h e r  and examined f o r  judgment o f  course v a lu e  and 
any re fe re n c e s  t o  te x tm a r k in g .
P a r t i c i p a n t  i n t e r v i e w s . U ns tru c tu re d  in t e r v ie w s  w i th  
th e  p a r t i c i p a n t s  were conducted every  two to  t h r e e  weeks 
th roughout  th e  semester .  P a r t i c i p a n t s  were asked about the  
ta sk s  and t e s t i n g  demands o f  t h e i r  developmental  read ing  
and b io lo g y  courses.  P a r t i c i p a n t s  were asked about t h e i r
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s p e c i f i c  study h a b i t s  and p r e p a r a t io n s  f o r  exams, in c lu d in g  
t im e  spent r e a d in g /s tu d y i n g  and reasons and r a t i o n a l e  f o r  
s t r a t e g y  use or  lac k  o f  i t .  During th ese  meet ings ,  
p a r t i c i p a n t s  brought t h e i r  b io lo g y  te x tb ook s  to  be 
photocopied and were g iven  o r a l  feedback on the  q u a l i t y  o f  
t h e i r  a n n o ta t io n s .
Developmental re a d in g  i n s t r u c t o r  i n t e r v i e w s .
S t r u c t u r e d  in t e r v ie w s  (see Appendix H) w i th  th e  two 
developmental  re a d in g  i n s t r u c t o r s  were conducted fo u r  t imes  
d u r ing  the  semester .  I n s t r u c t o r s  were asked qu est ions  
about the  p a r t i c i p a n t s  who were t h e i r  r e s p e c t iv e  s tu d e n ts .  
During th e  f i r s t  i n t e r v i e w  a t  th e  beg inn ing  o f  the  
semester,  a d e s c r i p t i o n  o f  i n s t r u c t o r s ’ methods and 
m a t e r i a l s  f o r  developmental  read ing  was o b ta in e d .  O ther  
i n t e r v ie w s  were conducted dur ing  th e  t h i r d  week o f  th e  
semester,  midterm, and a t  th e  end o f  th e  semester.
B io logy  i n s t r u c t o r  i n t e r v i e w s . S t r u c t u r e d  in t e r v ie w s  
(see  Appendix I )  were conducted w i th  th r e e  o f  the  
i n s t r u c t o r s  a t  th e  beg inn ing  o f  the  semester and one 
i n s t r u c t o r  a t  midterm to  o b ta in  in fo r m a t io n  about b io lo g y  
course re qu ire m e nts .  I n s t r u c t o r s  were s p e c i f i c a l l y  asked 
about te a c h in g  fo rm a t ,  m a t e r i a l s ,  and exams. In  a d d i t i o n ,  
th e  b io lo g y  i n s t r u c t o r s  were asked what, i f  any, s t r a t e g i e s  
they  o f f e r e d  to  t h e i r  s tude n ts  to  a s s i s t  c o n te n t  l e a r n in g .
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Procedure
Data c o l l e c t i o n  occurred  over  th e  15-week semester .  
I n s t r u c t i o n  in  t e x t  a n n o ta t io n  began in  th e  second week in  
th e  developmental rea d in g  c la s s e s .  According to  
i n s t r u c t o r s ’ r e p o r t s ,  s tu d e n ts  were t a u g h t ,  v i a  th e  
t e a c h e r - t o  l e a r n e r  model ( N i s t  & K i r b y ,  19 8 6 ) ,  t o  ( a )  w r i t e  
b r i e f  summaries in  th e  t e x t  margins us ing  t h e i r  own words,  
(b )  enumerate m u l t i p l e  ideas  in  an o rg a n ize d  fa s h io n  ( i . e . ,  
ca use s , e f f e c t s , c h a r a c t e r i s t i c s ) ,  ( c )  w r i t e  key 
in fo r m a t io n  on graphs and c h a r ts  in c lud ed  in  th e  t e x t  when 
a p p r o p r ia t e ,  (d )  w r i t e  p o s s ib le  t e s t  qu es t ion s  in  the  
m argin ,  ( e )  note confus ing  ideas w i t h  a q u e s t io n  mark in  
th e  margin,  ( f )  s e l e c t i v e l y  u n d e r l in e  key words or  phrases,  
and (g )  develop a p e rs o n a l i z e d  coding system (Simpson & 
N i s t ,  1 9 90 ) .  The i n s t r u c t o r s  co nsu l ted  w i th  each o th e r  
d a i l y  to  ensure s i m i l a r  procedures th ro ughout  th e  semester.  
They modeled a n n o ta t io n  v i a  t h i n k - a l o u d s  using  
t r a n s p a re n c ie s  o f  t e x t  m a te r ia l  on an overhead p r o j e c t o r .  
D i r e c t  te a c h in g  was fo l lo w e d  by s t u d e n t s ’ guided and 
independent p r a c t i c e  and i n s t r u c t o r  feedback .  S tudents  
were assigned an e x c e r p t  from a h i s t o r y  ch a p te r  in  t h e i r  
developmental  re a d in g  tex tb ooks  t o  a n n o ta te  f o r  homework. 
A nnota t ions  were e v a lu a te d  by the  i n s t r u c t o r  using th e  
a n n o ta t io n  c h e c k l i s t .  I n t e n s i v e  i n s t r u c t i o n  in  te x tm a rk in g  
cont inued  f o r  a th re e -w e e k  p e r io d .  Assignments r e q u i r i n g
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te x tm a rk in g  cont inued  th roughout  th e  semester;  however,  as 
d i r e c t  i n s t r u c t i o n  fa de d ,  feedback was g iven  le s s  o f t e n .
By th e  end o f  th e  second week, p a r t i c i p a n t s  were 
s e le c t e d  and met w i th  th e  r e s e a r c h e r .  As mentioned  
e a r l i e r ,  p a r t i c i p a n t s  were t o l d  t h a t  th e  genera l  purpose o f  
th e  study was t o  i n v e s t i g a t e  s t u d e n t s ’ l e a r n in g  processes .  
They were informed o f  th e  requ irem ents  f o r  and b e n e f i t s  o f  
p a r t i c i p a t i o n  and were i n s t r u c t e d  t o  a n n o ta te  assigned  
c h a p te rs  in  t h e i  r  b io lo g y  te x tb ook s  in  b lack  in k ,  t o  keep 
records  o f  th e  d a te  and t im e  spent a n n o ta t in g ,  and t o  b r in g  
th e  t e x t s  t o  th e  re s e a rc h e r  t o  be photocopied (see  Appendix  
J ) .  P a r t i c i p a n t s  were t o l d  t h a t  t h e i r  work would be 
examined by th e  re s e a rc h e r  and two a s s i s t a n t s .
P a r t i c i p a n t s  then met i n d i v i d u a l l y  w i t h  th e  re s e a rc h e r  
e ve ry  two t o  th r e e  weeks f o r  the  remainder o f  th e  semester .  
During th ese  aud io taped  i n t e r v i e w s ,  p a r t i c i p a n t s  were g iven  
feedback on th e  q u a l i t y  and q u a n t i t y  o f  t h e i r  b io lo g y  t e x t  
a n n o ta t io n s ,  e v a lu a te d  a g a in s t  the  te m p la te  developed by 
th e  panel o f  e x p e r t s .  P a r t i c i p a n t s  re c e iv e d  w r i t t e n  
feedback two days a f t e r  each i n t e r v i e w .  A lso ,  d u r in g  these  
m eet ings ,  the  r e s e a rc h e r  probed p a r t i c i p a n t s  f o r  t h e i r  
reasons f o r  s t r a t e g y  use, or  th e  lac k  o f  i t ,  and were asked 
about th e  t a s k ,  t im e ,  and t e s t i n g  demands o f  t h e i r  
developmental  read in g  and b io lo g y  courses.
To f u l f i l l  p a r t  o f  th e  developmental re ad ing  course  
re q u ire m e n ts ,  p a r t i c i p a n t s  were assigned j o u r n a l s  (see
Appendix K) fo u r  t im es  th rough out  th e  semester  in  which 
they  r e f l e c t e d  on t h e i r  rea d in g  and l e a r n in g  processes when 
d e a l in g  w i t h  c o n te n t  in  th e  s t r a t e g i e s  course and b io lo g y  
course.  The i n c l u s i o n  o f  m e ta c o g n i t iv e  jo u r n a l  assignments  
was based on research  showing t h a t  s e l f - m o n i t o r i n g  dur ing  
l e a r n in g  in c re a s es  performance and th e  l i k e l i h o o d  o f  
t r a n s f e r  (Bender,  1 9 8 6 ) .  The developmental  read ing  
i n s t r u c t o r s  p rov ide d  e x p l i c i t  g u id e l in e s  f o r  jo u r n a l  
assignments t o  ga in  i n s i g h t  t o  s t u d e n t s ’ t h i n k i n g  
processes.
The f i r s t  jo u r n a l  assignment d i r e c t e d  s tu d e n ts  to  
e v a lu a t e  themselves as l e a r n e r s  on dimensions such as 
m o t iv a t io n ,  a t t i t u d e ,  a n x i e t y ,  t e s t  p r e p a r a t i o n ,  and t im e  
management. The second jo u r n a l  assignment asked s tudents  
t o  d e s c r ib e  t h e i r  e x p e r ie n c e  w i t h  th e  f i r s t  o b j e c t i v e  exam 
in  developmental  re a d in g .  S tudents  were s p e c i f i c a l l y  asked 
t o  d iscuss t h e i r  use o f  s t r a t e g i e s  in  p r e p a r a t io n  f o r  the  
exam and t h e i r  p e rc e iv e d  u s e fu ln e s s  o f  th e  s t r a t e g i e s .  The 
t h i r d  jo u r n a l  assignment,  g iven  a t  midterm, d i r e c t e d  
s tu d e n ts  to  re -a s s e s s  t h e i r  p rogress  as le a r n e r s  on 
dimensions such as study and t e s t  p r e p a r a t io n  s t r a t e g i e s  as 
w e l l  as m o t iv a t io n ,  a t t i t u d e ,  and t im e  management. The 
f o u r t h  jo u r n a l  assignment once aga in  d i r e c t e d  s tude n ts  to  
e v a lu a t e  themselves as l e a r n e r s  and r e f l e c t  on i f  and how 
they  had changed o ver  th e  semester  w i t h  r e s p e c t  t o  study  
h a b i t s .  I n  t h i s  assignment,  s tu d e n ts  were a ls o
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s p e c i f i c a l l y  asked about t h e i r  p e rc e p t io n s  o f  a n n o ta t io n .  
Journal assignments were photocopied and g iven t o  the  
r e s e a rc h e r  f o r  a n a l y s i s .
To ga in  g r e a t e r  un ders tand ing  o f  th e  c o n te x t  o f  
p a r t i c i p a n t s ’ s t r a t e g y  use, in t e r v ie w s  w i th  th e  two 
developmental read ing  i n s t r u c t o r s  and f o u r  b io lo g y  
i n s t r u c t o r s  were conducted. In t e r v i e w s  w i t h  th e  
developmental read ing  i n s t r u c t o r s  were conducted a t  th e  
beginning and dur ing  th e  t h i  rd week o f  th e  s e m e s te r , 
midterm, and a t  th e  end o f  th e  semester .  In t e r v i e w s  w i th  
t h r e e  o f  th e  b io lo g y  i n s t r u c t o r s  were conducted dur ing  the  
t h i r d  week o f  th e  sem ester .  One i n s t r u c t o r  who ta u g h t  on ly  
f o r  h a l f  o f  th e  semester  was in te r v ie w e d  a t  m id - te rm .  
In fo r m a t io n  about th e  c u r r ic u lu m ,  methods, and course  
requ irem ents  o f  developmental  read in g  and b io lo g y  was 
o b ta in e d .  In  a d d i t i o n ,  developmental  read ing  i n s t r u c t o r s  
were asked about th e  progress  and performance o f  th e  
p a r t i c i p a n t s .
At th e  end o f  th e  semester,  photocopies  o f  
p a r t i c i p a n t s ’ course e v a lu a t io n s  f o r  t h e i r  developmental  
read ing  c la s s ,  in  which they  d i scQseddtbbeirreeiaperreBoees 
w i t h  s t r a t e g y  use, p e rc e p t io n s  o f  s t r a t e g y  e f f e c t i v e n e s s ,  
and i n t e n t i o n s  to  use o r  not  use s t r a t e g i e s  in  f u t u r e  
c o l le g e  courses ,  were g iven to  th e  r e s e a r c h e r .  These 
course e v a lu a t io n s  were examined f o r  r e fe re n c e s  to  
a n n o ta t io n .
During th e  f i n a l  in t e r v i e w  a t  th e  end o f  th e  semester,  
p a r t i c i p a n t s  were asked i f  they  used te x tm a rk in g  in  any o f  
t h e i r  co n te n t  courses o t h e r  than b io lo g y .  Though they  had 
been encouraged by t h e i r  developmental  read ing  i n s t r u c t o r s  
t o  use s t r a t e g i e s  in  c o n te n t  courses and were o f f e r e d  e x t r a  
c r e d i t  to  do so, th ey  were never e x p l i c i t l y  asked by th e  
re s e a rc h e r  t o  a n n o ta te  c o n te n t  te x tb ook s  o t h e r  than  
b io lo g y .  P a r t i c i p a n t s  who used te x tm a rk in g  s t r a t e g i e s  in  
c o n te n t  courses o t h e r  than b io lo g y  were asked t o  b r in g  in  
these  t e x t s  t o  be photocopied .  Because p a r t i c i p a n t s  
d id  not  r e p o r t  us ing  te x tm a rk in g  s t r a t e g i e s  in  t h e i r  
o u ts id e  c o n te n t  courses ,  no documents were tu rn ed  in  f o r  
a n a ly s is  o f  spontaneous te x tm a rk in g .  P a r t i c i p a n t s  were 
asked t h e i r  reasons f o r  lack  o f  t r a n s f e r  and t h e i r  
i n t e n t i o n s  f o r  s t r a t e g y  use in  th e  f u t u r e .
The re s e a rc h e r  spent  a p p ro x im a te ly  40 hours c o l l e c t i n g  
d a ta ,  70 hours t r a n s c r i b i n g  a u d io ta p e s ,  42 hours a n a ly z in g  
annotated  t e x t s  ( d a t a  a n a ly s is  de scr ibed  be low ) ,  and an 
a d d i t i o n a l  140 hours w r i t i n g / e d i t i n g  d e s c r i p t i v e  summaries 
o f  in t e r v i e w  sess ions  and o r g a n iz in g  d a ta  f o r  a n a l y s i s .
Data A n a ly s is
Ongoing d a ta  a n a l y s i s  c o n s is te d  o f  two main 
components: ( a )  document a n a l y s i s ,  and (b )  co n s tan t  
comparat ive  a n a ly s is  ( M i l e s  & Huberman, 1 9 8 4 ) .  Document 
a n a ly s is  was conducted by th e  r e s e a rc h e r ,  and c o n s ta n t
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com parat ive  a n a ly s is  was conducted by a research  team 
(d e s c r ib e d  b e low ) .
Document a n a l y s i s . S tu d e n ts ’ a n n o ta t io n s  o f  t e x t  
m a t e r ia l  covered in  both developmental  read ing  and B io logy  
1001 were tu rned  in  d u r in g  scheduled i n t e r v ie w s  and were 
a n a ly zed .  Every two o r  t h r e e  weeks, as a n n o ta t io n s  were 
tu rn ed  in ,  th e  r e s e a rc h e r  in spec te d  them f o r  q u a n t i t y  and 
q u a l i t y .  To examine q u a n t i t y ,  th e  re s e a rc h e r  compared th e  
number o f  pages a c t u a l l y  anno ta ted  t o  th e  s p e c i f i c  pages 
assigned to  be anno ta te d  and scored th e  a n n o ta t io n s  a g a in s t  
th e  te m p la te  f o r  m a in - id e a  agreement. The res e a rc h e r  
c a l c u l a t e d  th e  number and p e rc e n t  o f  m a in - id e a  agreement  
between s t u d e n t s ’ a n n o ta t io n s  and th e  t e m p l a t e ’ s.  To 
examine th e  q u a l i t y  o f  s t u d e n t s ’ a n n o ta t io n s ,  th e  
re s e a rc h e r  used th e  a n n o ta t io n  c h e c k l i s t  and noted s p e c i f i c  
d i f f i c u l t i e s  encountered ( e . g . ,  f i n d i n g  main id eas ,  
o r g a n iz in g  in f o r m a t io n ,  p a ra p h r a s in g ) across th e  d i f f e r e n t  
c o n te n t  areas  ( i . e . ,  h i s t o r y ,  b io lo g y ,  ps ycho logy ) .  In  
a d d i t i o n ,  s t u d e n t s ’ d i s t i n c t i v e  te x tm a rk in g  p a t t e r n s ,  such 
as r e l y i n g  on symbols, marking les s  toward th e  end o f  th e  
c h a p te r ,  o r  ig n o r in g  g ra p h ic  a id s ,  were noted .  Changes in  
te x tm a rk in g  over  th e  semester were a ls o  documented.
R e s u l ts  o f  document a n a ly s is  o f  both developmental  read ing  
and b io lo g y  a n n o ta t io n s  were prov ided  to  members o f  a 
research  team and used t o  answer qu es t ion s  1a, 1b, and 2b.
Constant com para t ive  a n a l y s i s . Document a n a ly s is  
r e s u l t s ,  s tu d e n t  and i n s t r u c t o r  i n t e r v i e w  t r a n s c r i p t s ,  
s t u d e n t s ’ j o u r n a l s ,  and developmental  read ing  course  
e v a lu a t io n s  were a n a ly zed  by a research  team using co ns tan t  
com parat ive  a n a l y s i s .  The research  team c o n s is te d  o f  the  
re s e a r c h e r ,  a d o c to ra l  s tu d e n t  m a jor ing  in  read ing  
e d u c a t io n ,  and a d o c to ra l  s tu d e n t  w i t h  a minor in  read ing  
e d u c a t io n .  As d a ta  c o l l e c t i o n  progressed,  each member o f  
th e  team i n d i v i d u a l l y  read and re read  a l l  d a ta  sources to  
answer each research  q u e s t io n  and compare r e s u l t s  w i t h i n ,  
between, and across s tu d e n ts .  The team a ls o  met eve ry  two 
t o  t h r e e  weeks t o  d iscu ss  f i n d i n g s .  As t h i s  ongoing and 
r e c u r s iv e  a n a ly s is  proceeded, th e  re s e a rc h e r  developed  
m a tr ic e s  d i s p la y in g  th e  d a ta .  Data were t r i a n g u l a t e d  
across th e  t h r e e  re s e a rc h e rs  and a l l  d a ta  sources in  an 
e f f o r t  t o  c o n t r o l  f o r  p o s s ib le  re s e a rc h e r  b ia s .
CHAPTER THREE 
RESULTS
D i s t i n c t  p a t t e r n s  emerged ac ro ss ,  between, and w i t h i n  
p a r t i c i p a n t s  through th e  development o f  m a t r ic e s  t h a t  were  
d r iv e n  by th e  rese a rc h  q u e s t io n s .  The f o l l o w i n g  d isc u ss io n  
o f  r e s u l t s  i s  o rg a n iz e d  around th e  rese arch  qu es t ion s  and 
s e para te d  i n t o  t h r e e  s e c t io n s .  I n  each s e c t io n ,  qu es t ion s  
a re  answered f o r  each i n d i v i d u a l  s t u d e n t .  In  th e  f i r s t  
s e c t i o n ,  Quest ion  1, p a r t s  a ,  b, c ,  and d, i s  answered. In  
th e  second s e c t i o n ,  Q uest ion  2,  p a r t s  a and b, i s  answered,  
and in  th e  t h i r d  s e c t i o n ,  Quest ion  2 ,  p a r t  c ,  i s  answered.
Q uestion 1
a )  When c o l l e g e  developmental  read ing  s tude n ts  a re  
e x p l i c i t l y  asked t o  a n n o ta te  c o l l e g e - l e v e l  t e x t  in  
t h e i r  developmental  re a d in g  course and t h e i r  te x tb ook s  
in  a c o n te n t  a re a  in  which th ey  have been t r a i n e d  t o  
a n n o ta te ,  what i s  th e  q u a n t i t y  and q u a l i t y  o f  t h e i r  
te x tm a rk in g ?
b) How do th e  q u a n t i t y  and q u a l i t y  o f  a n n o ta t io n s  
change over  th e  course o f  th e  semester?
c)  Why do s tu d e n ts  a d j u s t  o r  no t  a d j u s t  th e  s t r a t e g y  ?
d) What a re  s t u d e n t s ’ p e rc e p t io n s  o f  th e  u s e fu ln e s s  o f  
th e  s t r a t e g y  and in  what ways do s tude n ts  use th e  
s t ra te g y ?
Photocopies o f  p a r t i c i p a n t s ’ a n n o ta t io n  assignments  
f o r  developmental  re a d in g  and B io logy  1001 were examined to
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answer Q uest ions 1a and 1b. B io logy  1001 a n n o ta t io n  
assignments c o n s is te d  o f  c h a p te rs  c o v e r in g  each b io lo g y  
exam as s p e c i f i e d  by th e  s y l l a b u s .  Each s e t  o f  B io logy  
1001 assignments was an a ly zed  s e p a r a t e l y .
To o b t a i n  a measure o f  th e  s t u d e n t s ’ a b i l i t y  t o  f i n d  
main ideas  from t h e i r  B io logy  1001 t e x t s ,  th e  re s e a rc h e r  
compared th e  number and c o n te n t  o f  main ideas  i d e n t i f i e d  by 
th e  s tu d e n t  t o  those o f  th e  te m p la te  (see  F ig u re  1 ) .  The 
number o f  each s t u d e n t ’ s main ideas  t h a t  agreed w i t h  th e  
t e m p l a t e ’ s main id eas  was compared t o  th e  t o t a l  number o f  
te m p la te  main id e as .  T h is  r a t i o  i s  p resented  as a 
p e rc en ta g e .  Because th e  r e s e a rc h e r  was o n ly  i n t e r e s t e d  in  
a b i l i t y  t o  f i n d  main id eas  when th e  s tu d e n t  a c t u a l l y  
a n n o ta te d ,  g ra p h ic  a id s  and pages t h a t  were no t  annota ted  
were not  in c lu d e d  in  t h i s  c a l c u l a t i o n .
Figure 6.7 Ptant win resulting from toss of turgor in cells, (a) At 
the start ol this experiment, ten grams ot salt (NaCI) in about sixty 
milliliters ol water is added to a pol containing tomato plants.
(b) Alter about fwe minutes, wilting is pronounced and the plant 
is collapsing (c) After twenty-seven minutes, wilting is severe.
The corresponding sketches show progressive plasmolysis 
(a shrinking ol cytoplasm away from the cell walls).
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membrane. In active transport, a transport protein re- 
ceives an energy boost that allows it to move a solute 
either with or against a concentration gradient. In pas­
sive transport, a channel protein does not require an 
energy boost; the solute simply moves through the pro­
tein's interior, following its concentration gradient.
Through a combination of simple diffusion, passive 
transport, and active transport, cells or organelles are 
supplied with raw materials and they are rid of wastes, 
at controlled rates. These mechanisms control secretions 
of cell products. They also help maintain pH and volume 
inside the cell or organelle within some functional range.
t-C ^  ^
' -  C U a vw vU  p«T. eU— -
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F ig u re  1 . Sample o f  a n n o ta t io n  te m p la te  f o r  B io lo g y  1001.
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To answer Q u estions  1c and 1d, th e  re s e a rc h e r  and two 
d o c to ra l  s tu d e n ts  w i th  e x p e r t is e  in  re ad in g  e d u c a tio n  
an a lyzed  in te r v ie w  d a ta ,  jo u r n a l  assignm ents, and s tu d e n t  
course e v a lu a t io n s .  D ata  sources were t r ia n g u la t e d  to  
c o n tro l  f o r  b ia s .
S tud en t A -  Bob.
A n n o ta tio n s  from  h i s t o r y ,  b io lo g y ,  and psychology, a l l  
re q u ire d  in  th e  developm ental re ad in g  course , were tu rn e d  
in  to  th e  re s e a rc h e r  f o r  a n a ly s is .  In  a d d i t io n ,  th re e  s e ts  
o f  a n n o ta t io n s  from re a d in g s  assigned in  B io lo g y  1001 were 
g iven  to  th e  re s e a rc h e r  d u rin g  scheduled in te r v ie w s .
Q u a n t i ty  and q u a l i t y  o f  developm ental rea d in g  
t e x tm a r k in g . Developm ental read in g  a n n o ta t io n s  were graded  
by Bob’ s developm ental re ad in g  i n s t r u c t o r ,  Tom. Bob 
re c e iv e d  scores o f  90%, 90%, and 100%, r e s p e c t iv e ly ,  on 
th ese  f i r s t  th re e  s e ts  taken  from a 21-p age  h is t o r y  
c h a p te r ,  ass igned  th ro u g h o u t th e  f i r s t  fo u r  weeks o f  th e  
sem ester. These scores  were d e r iv e d  from a 1 0 -p o in t  s c a le  
and based on th e  a n n o ta t io n  c h e c k l is t .  Tom re p o r te d  t h a t  
a lth o u gh  Bob was g e n e r a l ly  a b le  to  i d e n t i f y  key id eas  and 
paraphrased w e l l ,  he i n i t i a l l y  w rote  to o  much and in c lud ed  
ex tran eo us  in fo r m a t io n .  Document a n a ly s is  by th e  
re s e a rc h e r  re v e a le d  s i m i l a r  t re n d s .  In fo rm a t io n  was 
paraphrased bu t w r i t t e n  in  com plete sentences and, th u s ,  
e x tre m e ly  wordy. For example, an a n n o ta t io n  in  th e  h is t o r  
c h a p te r  read , "Nov. 5 1937, H i t l e r  g a th e rs  th e  c h ie f  o f
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armed fo rc e s  & t e l l s  o f  longterm  p la n s . C o l.  F r ie d r i c k  
Hossbach is  p re s e n t he ta k e s  notes  t h a t  have he lped  e x p la in  
ev en ts  le a d in g  to  W W II."  Because a n n o ta t io n s  were w r i t t e n  
in  a runn ing n a r r a t i v e  s t y l e ,  o f te n  w ith o u t  h e a d in g s , i t  
was sometimes d i f f i c u l t  to  s e p a ra te  main id e a s .  The 
in c lu s io n  o f  so much in fo rm a t io n  made i t  u n l i k e ly  t h a t  any 
main id eas  would be o m it te d .
A nn o ta tio n s  in  th e  t h i r d  s e t  were s l i g h t l y  b r i e f e r .  
Less in fo rm a t io n  was in c lu d e d , and some symbols and 
a b b r e v ia t io n s  were used. For example, H i t l e r  was 
d e s ig n a ted  as “H , “ w i th  as “w / , ” and number as ” Bob 
p e r s is te d  in  w r i t i n g  com plete sen ten ces , however.
Bob re c e iv e d  p e r f e c t  scores on th e  n e x t two 
developm ental re a d in g  assignm ents ta ken  from  b io lo g y  and 
psychology c h a p te rs ,  covered d u rin g  th e  s ix t h  through  
t w e l f t h  weeks o f  th e  sem ester. Tom re p o r te d  t h a t  Bob’ s 
a n n o ta t io n s  in c lu d e d  key id e a s , were paraphrased w e l l ,  and 
were b r i e f e r .  A ga in , document a n a ly s is  by th e  re s e a rc h e r  
confirm ed th ese  f in d in g s .  These l a t e r  a n n o ta t io n s  were  
more co ncise  and b e t t e r  o rg a n iz e d . R a th er than  w r i t t e n  as 
a runn ing  n a r r a t i v e ,  in fo rm a t io n  was grouped under headings  
d is t in g u is h e d  by u n d e r l in in g  o r  p a re n th ese s ; s u p p o rt in g  
d e t a i I s  and examples were enumerated and c l e a r l y  r e la t e d  to  
a p p ro p r ia te  key id e a s . Bob a ls o  co n tin ued  to  use symbols 
and a b b r e v ia t io n s .
Tom s ta te d  t h a t  Bob completed a l l  re q u ire d  a n n o ta t io n  
assignm ents and tu rn e d  them in  on t im e  and t h a t  th e  q u a l i t y  
o f  h is  a n n o ta t io n s  improved each t im e .  Tom a ls o  co nsidered  
Bob to  be "most a b le  t o  a p p ly  s t r a t e g i e s . "  Bob’ s scores on 
o b je c t iv e  t e s t s  c o v e r in g  an no ta ted  m a te r ia l  were not  
c o n s is te n t  w ith  scores on a n n o ta t io n  assignm ents , however. 
Scores on th e  h i s t o r y ,  b io lo g y ,  and psychology exams were 
91%, 80%, and 71%, r e s p e c t iv e ly .  Tom p o in te d  o u t t h a t  Bob 
was a v e ry  capab le  s tu d e n t  and t h a t  h is  d e c l in in g  grades  
p ro b ab ly  r e f l e c t e d  a la c k  o f  e f f o r t  r a t h e r  than  h is  a b i l i t y  
to  use s t r a t e g ie s .
Q u a n t i ty  and q u a l i t y  o f  B io lo g y  1001 te x tm a rk in g  -  
f i r s t  document a n a l y s i s . D uring  th e  second m eeting w ith  
th e  re s e a rc h e r ,  th e  f o u r t h  week o f  th e  sem ester, Bob’ s 
f i r s t  s e t  o f  B io lo g y  1001 a n n o ta t io n s ,  c o v e r in g  f i v e  
c h a p te rs  was tu rn e d  in  f o r  a n a ly s is .  Bob re p o r te d  spending  
about 4 1 /2  hours o v er e ig h t  sess ion s  a n n o ta t in g  th e  f i v e  
c h a p te rs  (6 8  p a g es ). In  most s e s s io n s , Bob read and 
a n n o ta te d  s ix  to  e ig h t  pages in  a p p ro x im a te ly  3 0 -4 5  
m inu tes . T h is  comprised most o f  th e  re q u ire d  re a d in g  f o r  
th e  f i r s t  b io lo g y  exam. Only th e  l a s t  h a l f  o f  th e  l a s t  
c h a p te r  was no t a n n o ta te d .
As compared w ith  th e  developm ental re a d in g  
a n n o ta t io n s ,  th e  B io lo g y  1001 a n n o ta t io n s  were s i m i l a r  in  
s t y l e ,  but le s s  th orou g h . Key concepts were paraphrased ,  
and a n n o ta t io n s  were e x tre m e ly  wordy, most w r i t t e n  in
50
com plete  sen tences . Main id e a  agreem ent, however, was on ly  
69%; t h a t  i s ,  182 o u t o f  264 main id eas  were a n n o ta te d .  
G raph ic  a id s ,  summary s ta te m e n ts  and c h a p te r  summaries were 
ig n ored  c o m p le te ly .  In fo r m a t io n  found on pages t h a t  
in c lu d e d  m ostly  g ra p h ic  a id s  was n o t marked a t  a l 1.
Though a n n o ta t io n s  were g e n e r a l ly  wordy, s u p p o r t in g  
d e t a i l s  and examples were o f te n  n o t p ro v id e d . For example, 
th e  term s f l a a e l l a  and c i l i a  were d e f in e d ,  b u t no examples  
were g iven  f o r  where and on what organisms th e  s t r u c tu r e s  
may be found . The term  1a c t a t e  fe rm e n ta t io n  was d e f in e d ,  
b u t no example o f  p ro d uc ts  was g iven  ( i . e . ,  sour m i l k ) .
A lthough much im p o rta n t  in fo rm a t io n  was o m it te d  in  th e  
f i r s t  s e t  o f  b io lo g y  a n n o ta t io n s ,  some e x tran e o u s  
in fo rm a t io n  was noted in  th e  m arg ins . N o n e s s e n tia l  
in fo rm a t io n  o f te n  in c lu d e d  num erica l d e s c r ip t io n s .  For  
exam ple, Bob w ro te ,  "photosystem -  each c lu s t e r  o f  pigments  
( 2 0 0 - 3 0 0 ) , "  "pigm ents -  90% h a rv e s t  1 ig h t  energy -  p h o to . , "  
and "b lood ce l Is  -  6 t o  8 m ic ro m e te r ."
Uni ik e  th e  developm ental re a d in g  a n n o ta t io n s ,  more 
words were a b b re v ia te d  and more symbols used in  th e  b io lo g y  
a n n o ta t io n s .  A g r e a t e r  a t te m p t a t  o r g a n iz a t io n  o f  th e  
b io lo g y  t e x t  was a ls o  a p p a re n t . U n d e r l in e d  he ad ings ,  
dashes, numbers, a s t e r is k s ,  p a re n th e s e s , and arrows  
appeared to  be used t o  in d ic a t e  r e l a t i o n s h i p s . For  
exam ple, term s and d e f i n i t i o n s  were s e p a ra te d  by a dash and
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d e t a i l s  s u p p o rt in g  a main id e a  were in d ic a te d  by sm all 
dashes l i s t e d  under a head ing . Some s u p p o rt in g  d e t a i l s  
were a ls o  enum erated. In  a d d i t io n ,  arrow s were used to  
i l l u s t r a t e  cause and e f f e c t  r e la t io n s h ip s  in  th e  m e ta b o lic  
pathway and p h o to s y n th e t ic  r e a c t io n s .
Bob in d ic a te d  d u r in g  th e  second m eeting w ith  th e  
re s e a rc h e r  t h a t  he had s tu d ie d  t h i s  f i r s t  s e t  o f  
a n n o ta t io n s  and f e l t  p rep ared  f o r  th e  f i r s t  B io l  1001 exam. 
However, he l a t e r  re p o r te d  s c o r in g  o n ly  56% on t h i s  exam.
Q u a n t i ty  and q u a l i t y  o f  B io lo g y  1001 te x tm a rk in g  -  
second document a n a l y s i s . For th e  t h i r d  m eeting w ith  th e  
re s e a rc h e r  which took  p la c e  d u r in g  th e  e ig h th  week o f  th e  
sem ester, 9 c h a p te rs  were re q u ire d  t o  be read and 
a n n o ta te d . Bob o n ly  a n n o ta te d  th e  f i r s t  3 c h a p te rs .  Bob 
re p o r te d  spending 2 1 /2  hours a n n o ta t in g  c h a p te r  10 (11 
p a g e s ) , 30 m inutes f o r  th re e  pages o f  c h a p te r  11, and 2 1 /2  
hours f o r  th e  rem ainder o f  c h a p te r  11 and c h a p te r  12 (22  
p a g e s ) . These r e p o r ts  in d ic a t e  t h a t  much more t im e  was 
s p ent a n n o ta t in g  than  had been p r e v io u s ly .  A lthough Bob 
a n no ta te d  c o n s id e ra b ly  few er c h a p te rs  f o r  th e  second 
document a n a ly s is ,  h is  a n n o ta t io n s  were much more thorough.  
Bob e x p la in e d ,  " I  dec ided  to  a n n o ta te  ev ery  1 i t t l e  t h i n g . "
Document a n a ly s is  re v e a le d  t h a t  Bob d id  indeed  
a n n o ta te  in  much g r e a te r  d e t a i 1. A n n o ta tio n s  were o f te n  
com plete sentences and, th u s , v e ry  w ordy . Much o f  th e  t e x t  
in fo rm a t io n  was co p ied  v e rb a t im , and 1 i t t l e  p a ra p h ras in g
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was a p p a re n t.  Most g ra p h ic  a id s  were marked in  some 
manner, w ith  checks o r  memos to  " s tu d y ,"  some o f  th e  
c a p t io n s  were co p ied  v e rb a t im  and some o f  th e  p ic tu r e s  were 
redrawn. S evera l examples and many s u p p o rt in g  d e t a i I s  were 
g iven  f o r  one co n cep t. Summary s ta te m e n ts  and c h a p te r  
summaries were marked by checks and o f te n  cop ied  v e rb a tim  
in  th e  m arg ins . A tte n d in g  to  so much in fo rm a t io n  in cre as ed  
Bob’ s main id e a  agreem ent score c o n s id e ra b ly ;  main id e a  
accuracy was 86% ( 8 9 / 1 0 3 ) .
A lthough Bob in c lu d e d  much more in fo rm a t io n  f o r  th e  
second s e t  o f  a n n o ta t io n s ,  in  a few in s ta n c e s , he p icked  
o u t th e  main id e a  bu t l e f t  o u t s u f f i c i e n t  s u p p o rtin g  
in fo rm a t io n  o r  f a i l e d  to  o rg a n iz e  i t  in  a c le a r  manner. I t
appeared t h a t  random fragm ents  were copied  v e rb a tim  and 
p lace d  under m ajor co ncepts . For exam ple, Bob copied  
v e rb a tim  phrases in  d e f in in g  th e  concepts o f  co ntinuo us and 
d is c o n tin u o u s  v a r i a t i o n  and q u a n t i t a t i v e  in h e r i t a n c e . From 
th e  way t h i s  in fo rm a t io n  was noted and arranged ( a l l  th re e  
concepts were 1 is t e d  as s e p a ra te  c a t e g o r i e s ) , i t  appeared  
t h a t  Bob was not aware o f  th e  r e l a t i o n  o f  q u a n t i t a t i v e  
in h e r i ta n c e  to  co ntinu o us  v a r i a t i o n ;  t h a t  i s ,  q u a n t i t a t i v e  
in h e r i ta n c e  a c tu a l  1y r e f e r s  to  th e  tra n s m is s io n  o f  t r a i t s  
showing continuous v a r i a t i o n .
Bob appeared t o  be more a c t i v e l y  in v o lv e d  w ith  t e x t  
f o r  th ese  c h a p te rs .  In  a d d i t io n  to  p r a c t ic in g  th e  
co m p le tion  o f  P u n n ett squares in  th e  t e x t  and a t  th e  end o f
th e  c h a p te r ,  he diagrammed p a r ts  o f  th e  s tag e s  o f  m e io s is  
th ro u g h o u t th e  c h a p te rs  d e a l in g  w ith  c e l l  re p ro d u c t io n .
O v e r a l l ,  Bob’ s second s e t  o f  a n n o ta t io n s  were  
e x tre m e ly  wordy and d e t a i l e d ,  and in c lu d e d  a l l  p a r ts  o f  th e  
t e x t ,  ( e . g . ,  g ra p h ic  a id s ,  summaries, problems a t  th e  end 
o f  th e  c h a p t e r ) .  I t  appeared t h a t  Bob a ttem pte d  to  r e w r i t e  
th e  t e x t  in  e f f o r t s  to  in c lu d e  a l l  o f  th e  im p o rta n t  
in fo r m a t io n .  But because a n n o ta t io n s  were o f te n  v e rb a t im ,  
th ese  a n n o ta t io n s  were o f  po orer  q u a l i t y  than  p re v io u s  
ones, which were paraphrased to  a g r e a te r  degree . For  
exam ple, as in d ic a te d  in  F ig u re  2, Bob in c lu d e d  im p o rta n t  
in fo rm a t io n  and used headings and subheadings to  o rg a n iz e  
h is  a n n o ta t io n s  b u t in c lu d e d  to o  many words and copied  
phrases v e rb a t im .
AT MEIOSIS
metabolic machinery to start up your own operation.
i j  O .V A
£ n o . , k  U < ! * r c ~  4 .  p r .v i . f r
Inheriting the DNA and cytoplasm is fairly straight­
forward with prokaryotic fission or even with mitosis. 
Bacteria use fission for asexual reproduction, and many 
eukaryotes can use mitosis for the same thing (page 339). 
In asexual reproduction, one parent passes on to off­
spring a duplicate of all of its genes. This means, of 
course, that the offspring can only be genetically iden­
tical copies, or clones, of the parent.
- I  . . . n x b - c f i o k  J .  P - * < »  c U s p r , ' ^ ^  d u r f i « A
The preceding paragraph assumes you know what 
genes are. But in case you don't, "genes" are specific 
stretches of DNA, each being the inherited instructions 
for producing or influencing a specific trait in offspring.
Inheritance is much more interesting with meiosis, 
the division mechanism that is the basis of sexual repro­
duction. A typical case of sexual reproduction involves 
two parent organisms, each with two genes for every 
trait. Both parents pass on one of each gene to offspring
F ig u re  2 . Sample o f  Bob’ s a n n o ta t io n  o f  B io lo g y  1001 
m a t e r i a l .
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Bob in d ic a te d  t h a t  he was b e t t e r  prepared  f o r  th e  
second exam than he was f o r  th e  f i r s t  one, even though he 
had o n ly  fo u r  days in  which to  read and a n n o ta te  s ix  more 
c h a p te rs .  A lthough he expected  a b e t t e r  g rad e , he l a t e r  
re p o rte d  s c o r in g  58% on th e  exam c o v e r in g  h is  second s e t  o f  
a n n o ta t io n s .
Q u a n t i ty  and q u a l i t y  o f  B io lo g y  1001 te x tm a rk in g  -  
t h i r d  document a n a ly s is . Bob read and a n n o ta te d  a l l  o f  th e  
f i v e  re q u ire d  c h a p te rs  w ith  th e  e x c e p tio n  o f  th e  l a s t  n in e  
pages and l a s t  f i v e  pages o f  th e  l a s t  two c h a p te rs ,  
r e s p e c t iv e ly .  Bob re p o r te d  spending 1 1 /2  hours a n n o ta t in g  
c h a p te r  13 (11 p a g e s ) , 1 hour and 35 m inutes f o r  c h a p te rs  
14 and 15 (1 8  p a g es ), 30 m inutes f o r  c h a p te r  16 (5  pages) ,  
and 1 hour f o r  c h a p te r  17 (7  p a g es ). O v e r a l l ,  th ese  t im es  
in d ic a t e  t h a t  le s s  t im e  was spent on t h i s  s e t  o f  
a n n o ta t io n s  than th e  p re v io u s  one.
For th e  t h i r d  s e t  o f  b io lo g y  a n n o ta t io n s ,  Bob 
an n o ta ted  in  much th e  same way as f o r  th e  second s e t .  
A n n o ta tio n s  were w r i t t e n  in  com plete sentences and were  
ve ry  d e t a i l e d  and wordy. In fo rm a t io n  was paraphrased to  a 
s l i g h t y  g r e a te r  e x t e n t  than  p r e v io u s ly ,  however, and le s s  
in fo rm a t io n  was noted v e rb a t im .
Even g r e a te r  a t t e n t i o n  was p a id  to  g ra p h ic  a id s .  
A lthough much unnecessary in fo rm a t io n  was noted and many 
c a p t io n s  copied  v e rb a t im  on f ig u r e s  and d iagram s, Bob 
r e la t e d  th e  g ra p h ic  a id s  t o  th e  t e x t  w ith  symbols and
summary comments. For exam ple, n e x t  to  a d iagram  o f  DNA 
r e p l i c a t i o n ,  Bob noted w ith  la b e ls  and a rro w s , "p a re n t  
te m p la te  -  DNA assembly i s  u s u a l ly  co ntinuous but  
d is c o n tin u o u s  on o th e r  -  must be assembled behind s t a r t  
ta g s  t h a t  become p o s it io n e d  a t  i n t e r v a l s  a long  p a re n t  DNA 
-  enzymes 1 inked in  s in g le  c h a i n . " As p r e v io u s ly ,  Bob 
i d e n t i f i e d  key id eas  w i th  r e l a t i v e l y  h igh  accuracy -  88%
( 1 1 8 /1 3 4 ) .  I n t e r e s t i n g l y ,  in  s e v e ra l  p la c e s  where a key 
concept was m is s in g , s u p p o rt in g  in fo rm a t io n  and examples  
were p ro v id e d . For exam ple, Bob 1is t e d  s e v e ra l  t re a tm e n ts  
f o r  ph en otyp ic  and g e n o ty p ic  d is o rd e rs  w ith o u t  e v e r  
m ention ing  th e  main p o in t  t h a t  e t h ic a l  problems a r is e  as a 
r e s u l t  o f  advances in  s c i e n t i f i c  re s e a rc h . In  a n o th e r  
example, he 1 is t e d  th e  f o l lo w in g ,  "peas, beans, co rn ,  
f l i e s ,  mold, b a c t e r i a , - s h o r t  1 iv e d , -  reproduce r a p i d l y , " 
w ith o u t  e v e r  m entio n in g  t h a t  th ese  organisms lend  
them selves to  g e n e t ic  a n a ly s is  because o f  th e  two s ta te d  
c h a r a c te r i  s t i  c s .
During  th e  f o u r t h  m eeting w ith  th e  re s e a rc h e r  and 
b e fo re  f in d in g  o u t h is  grade on th e  second exam, Bob 
re p o r te d  f e e l i n g  v e ry  c o n f id e n t  about th e  t h i r d  exam. He 
in d ic a te d  t h a t  he knew much more m a te r ia l  on th e  second 
exam, th ou g h t he made a good g rad e , and an n o ta te d  h is  t h i  rd  
s e t  o f  a n n o ta t io n s  in  th e  same way. A f t e r  f in d in g  o u t h is  
grade on th e  second exam, however, Bob dropped o u t  o f  
B io lo g y  1001 and, th u s ,  d id  no t ta k e  th e  t h i r d  exam.
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Changes in  q u a n t i t y  and q u a l i t y  o f  te x tm a r k in g . Over
th e  course o f  th e  se m e ste r, th e  q u a n t i t y  o f  Bob’ s 
a n n o ta t io n s  changed c o n s id e r a b ly .  Bob c o n s is t e n t ly  
completed a l 1 a n n o ta t io n  assignm ents in  developm ental 
re ad in g  bu t was le s s  c o n s is te n t  in  m eeting  B io lo g y  1001 
re q u ire m e n ts . I n i t i a l l y , Bob k e p t up w ith  a n n o ta t io n  
assignm ents bu t f e l l  behind f o r  th e  second s e t .  For th e  
t h i  rd s e t ,  Bob k e p t up w ith  assignm ents u n t i 1 dropp ing  th e  
co urse .
The amount o f  in fo rm a t io n  per c h a p te r  an n o ta ted  
in c re as ed  s u b s t a n t i a l l y  o v er  th e  sem ester in  both  
developm ental re a d in g  and B io lo g y  1001. As th e  sem ester  
p ro g re sse d , Bob a n n o ta te d  more m a t e r i a l , in c lu d in g  a l 1 
p a r ts  o f  th e  t e x t  such as g ra p h ic  a id s ,  summary s ta te m e n ts , 
and p ro b 1em s/q ue stio ns  a t  th e  end o f  th e  c h a p te r .  As w e l l  
as a t te n d in g  to  a l 1 p a r t s  o f  th e  t e x t ,  Bob in c lu d e d  more 
d e t a i I s  and e x tran e o u s  in fo rm a t io n  ov er th e  sem ester.
O v e r a l1, Bob s p en t in c r e a s in g ly  more t im e  on B io lo g y  
1001 a n n o ta t io n s  and s p en t more t im e  a t  one s i t t i n g .  For  
th e  f i r s t  s e t  o f  a n n o ta t io n s ,  Bob sp en t a t o t a l  o f  fo u r  and 
o n e - h a l f  hours on 68 pages, a t  e ig h t  s i t t i n g s .  For th e  
second s e t  o f  a n n o ta t io n s ,  Bob sp ent more t im e  on few er  
pages, and few er s i t t i n g s ;  f i v e  and o n e - h a l f  hours were 
spent on 35 pages, o v er th re e  s i t t i n g s .  For th e  f i n a l  s e t  
o f  a n n o ta t io n s ,  s i i g h t l y  le s s  t im e  was sp en t;  fo u r  and one-  
h a l f  hours were sp e n t on 41 pages o v e r  th r e e  s i t t i n g s .
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Less change was noted in  th e  q u a l i t y  o f  Bob’ s 
a n n o ta t io n s  th an  th e  q u a n t i t y .  A lthough s l i g h t  improvement 
was noted in  th e  o r g a n iz a t io n  o f  in fo rm a t io n  and 
p a ra p h ra s in g , a n n o ta t io n s  were c o n s is t e n t ly  w ordy; Bob 
p e rs is te d  in  copying v e rb a t im  and w r i t in g  com plete  
sentences th ro u g h o u t th e  sem este r. Improvement was 
a ls o  e v id e n t  in  th e  g r e a te r  q u a l i t y  o f  a n n o ta t io n s  o f  
g ra p h ic  a id s  and th e  use o f  symbols and a b b r e v ia t io n s .  
F u r t h e r ,  Bob m o d e ra te ly ,  bu t c o n s is t e n t ly ,  in c re a s e d  in  
a b i 1 i t y  t o  i d e n t i f y  Key co ncepts .
Reasons f o r  changes in  te x tm a r k in g . To examine th e  
reasons f o r  changes in  Bob’ s te x tm a rk in g ,  th e  res e a rc h  team  
an a ly zed  d a ta  o b ta in e d  from  t r a n s c r ip t s  o f  f i v e  p a r t i c i p a n t  
in te r v ie w s  and in s t r u c t o r  in te rv ie w s  and photocopies  o f  th e  
f i r s t ,  t h i  rd ,  and f o u r t h  jo u r n a l  assignm ents. Bob d id  no t  
comp1e t e  th e  second jo u r n a l  assignm ent. A ls o ,  because he 
was exempt from  th e  f i n a l  exam, Bob d id  n o t a t te n d  th e  l a s t  
day o f  c la s s  and, t h e r e f o r e ,  d id  no t com plete a course  
e v a lu a t io n .  However, d u r in g  th e  l a s t  in t e r v ie w ,  Bob 
d iscussed  h is  f e e l in g s  about th e  developm ental re ad in g  
course w ith  th e  re s e a rc h e r .
The q u a n t i t y  o f  Bob’ s a n n o ta t io n s  and th e  amount o f  
t im e  sp en t on a n n o ta t io n s  in creased  c o n s id e ra b ly  o v er th e  
s e m e ste r. A lthough a n n o ta t io n s  f o r  developm ental re ad in g  
were r e l a t i v e l y  th orough , th e  f i r s t  s e t  o f  B io lo g y  1001 
a n n o ta t io n s  o m it te d  much in fo r m a t io n .  He re p o rte d  n o t  
a n n o ta t in g  th e  f i r s t  s e t  o f  a n n o ta t io n s  v e ry  th ro ro ug h y
because he a lre a d y  knew th e  in fo r m a t io n .  Bob s ta te d  d u rin g  
th e  second in te r v ie w  t h a t  he had a f a i r l y  s tro n g  background  
in  s c ie n c e  and made a "B" in  h igh  school b io lo g y  w ith o u t  
s tu d y in g  and "C’ s" in  co l lege ch e m is try  and p h y s ic s . He 
e x p la in e d  t h a t  he would a n n o ta te  more when he encountered  
u n f a m i l ia r  o r  d i f f i c u l t  m a t e r ia l .  He s p e c i f i c a l l y  s t a te d :  
The f i r s t  coup le  o f  c h a p te rs  -  I  a lre a d y  know a l l  
t h a t .  L ik e  I ’ m in  th e  c la s s  and i t s  l i k e  m ole, atom, 
and we’ 11 s t a r t  t a l k i n g  about chem ical th in g s  and I ’ ve 
a lre a d y  had c h e m is try  and I  s t a r t e d  a n n o ta t in g  i t .  
T h e re ’ s no sense in  me a n n o ta t in g  t h a t  f o r  my 
knowledge when I  a lre a d y  know t h a t .  But I  know t h a t  
coming up th e r e  is  gonna be - I  mean i t ’ s gonna g e t  a 
l o t  h a rd e r  and t h a t ’ s when my a n n o ta t io n s  a re  gonna 
r e a l l y  be neces sa ry . Some th in g s  w e l l ,  1 ik e  maybe 
t h e r e ’ s a sentence t h a t ’ s k in d a  hard and I ’ l l  a n n o ta te  
t h a t .
Bob a ls o  s ta te d  t h a t  poor p la n n in g  and d i s t r a c t io n s  from  
o th e r  peop le  p rev en ted  him from  spending enough t im e  
a n n o ta t in g .  He e x p la in e d :
I t ’ s n o t t im e  consuming as bad as I  made i t .  I  made 
i t  k in d a  hard because I  f e l l  behind and d id n ’ t  keep 
up. I  t r i e d  to  c a tch  up a few days b e fo re  th e  t e s t .  
When I  was a t  home and e v e ry th in g  and I  would be doing  
i t  [ a n n o ta t in g ]  peop le  would c a l l  me and I ’ d have to  
s to p .
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Bob’ s second and t h i r d  s e ts  o f  B io lo g y  1001 
a n n o ta t io n s  were a n n o ta te d  in  much g r e a te r  d e t a i l  than th e  
f i r s t  s e t .  Bob gave th e  f a c t  t h a t  he made a "D" on h is  
f i r s t  exam as th e  reason f o r  t h i s  change and e x p la in e d  t h a t  
th e  t e s t  had many q u e s t io n s  c a l 1 ing f o r  d e t a i I s . He 
f u r t h e r  e x p la in e d  t h a t  w r i t in g  com plete  sentences was 
h e l p f u l . He s p e c i f i c a l l y  s t a t e d :
I  made a "D" on th e  exam and I ’ m r e a l l y  a n n o ta t in g  
now. I ’ m a n n o ta t in g  ev ery  1 i t t l e  t h in g .  I  mean t h a t  
t e s t  had s t u f f  -  some d e t a i I s  t h a t  and examples t h a t  
should have been in  my a n n o ta t io n s .  I ’ m l i k e  p u t t in g  
examples in  a l 1 o f  my a n n o ta t io n s  now. I ’ m r e a l l y  
a n n o ta t in g  m o re . . . .  I  want t o  w r i t e  [a n n o ta t io n s ]  in  
com plete sentences because i t  h e lp s .
Bob a ls o  s ta te d  t h a t  c e r t a in  in fo rm a t io n  was anno ta ted  
in  g r e a te r  d e t a i l  because i t  was r e f e r r e d  to  d u rin g  
l e c t u r e ,  o r  he expected  i t  to  be on th e  exam. Thus, 
in fo rm a t io n  and g ra p h ic  a id s  d e a l in g  w ith  s tages  o f  m eios is  
and m ito s is  were a n n o ta te d  in  g r e a t  d e t a i 1 because th ey  
were covered e x te n s iv e ly  in  c la s s  le c t u r e s .  S i m i l a r l y , 
in fo rm a t io n  t h a t  was n o t covered in  le c t u r e  was ignored  in  
th e  t e x t .  For exam ple, Bob sk ipped s e v e ra l  pages in  th e  
t e x t  t h a t  d e a l t  w i th  m icroscopes because t h i s  in fo rm a tio n  
was n o t addressed in  th e  l e c t u r e , and t h e r e f o r e  no t  
expected  to  be on th e  t e s t .
Although th e  q u a n t i t y  o f  te x tm a rk in g  in c re a s e d  a g re a t  
dea l over th e  sem este r, th e  q u a l i t y  o f  te x tm a rk in g  changed 
v e ry  l i t t l e  a f t e r  th e  second s e t  o f  b io lo g y  a n n o ta t io n s .  
Bob’ s g r e a te r  a t t e n t i o n  t o  g ra p h ic  a id s  and s l i g h t  
improvement in  o rg a n iz in g  in fo rm a t io n  and p a ra p h ra s in g  
appeared to  be a r e s u l t  o f  feedback from  th e  re s e a rc h e r  
which s p e c i f i c a l l y  addressed th ese  a re a s .  Bob s ta te d  t h a t  
he understood th e  r e s e a r c h e r ’ s su gg estions  f o r  improvement 
and a d ju s te d  a c c o r d in g ly .  Bob a ls o  s a id  t h a t  he le a rn e d  
how to  paraphrase  b e t t e r  by w atch ing  h is  developm ental  
re ad in g  in s t r u c t o r  model th e  p roc edu re . He s t a t e d :
The v e ry  f i r s t  a n n o ta t io n  -  he [Tom] s a id  I  p u t a 
1i t t l e  to o  much in fo rm a t io n  in  i t .  And th en  a f t e r  
t h a t  I  k in d  o f  s o r t  o f -  I  1 is te n e d  to  him one day in  
c la s s  and he 1 ik e  would read 1 ik e  two o r  th re e  
paragraphs and p u t t h a t  in  h is  own words and then  
t h a t ’ s when I  s t a r t e d  doing i t .
I t  appeared t h a t  d e c is io n s  on what m a te r ia l  should  be 
a n n o ta te d  and how much d e t a i 1 a n n o ta t io n s  should in c lu d e  
were based on th e  f o l lo w in g :  a )  knowledge o f  m a t e r i a l , b)
perform ance on b io lo g y  exams, c )  e x p e c ta t io n s  o f  t e s t  
m a t e r i a l , and d ) feedback from th e  developm ental rea d in g  
in s t r u c t o r  and re s e a rc h e r .  I t  seemed t h a t  Bob’ s change o f  
a t t i t u d e  from  o v e rc o n f id e n t  t o  more s e r io u s  stemmed from  
th e  com bination  o f  th e s e  f a c t o r s .  O v e r a l l ,  ad ju s tm ents  o f
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te x tm a rk in g  r e s u l te d  in  g r e a te r  q u a n t i t y ,  r a t h e r  t h a t  
s u b s t a n t ia l  improvement in  q u a l i t y .
P e rc e p tio n s  o f  s t r a te g y  u t i 1 i t v . When asked about th e  
u s e fu ln e s s  o f  te x tm a r k in g , Bob r e p l i e d  t h a t  i t  he lped  him 
understand  w h i le  re a d in g  because o f  th e  e x t r a  t im e  and 
c o n c e n tra t io n  re q u ire d  to  a n n o ta te . However, he a ls o  noted  
th e  e x t r a  t im e  req u i red as a d is a d van tag e  o f  a n n o ta t io n .
He s p e c i f i c a l l y  s t a t e d :
A n n o ta t in g  r e a l l y  h e lp s  me t o  understand in fo rm a t io n  
c l e a r e r .  A n n o ta t io n  h e lp s  me comprehend w h i le  I  am 
re a d in g , because i t  made me re re a d  in fo r m a t io n ,  
t h e r e f o r e ,  h e lp in g  me to  comprehend th e  in fo rm a t io n  
b e t t e r .  They [a n n o ta t io n s ]  a re  a p a in .  I ’ m going  
th rough slow and re re a d in g  and re re a d in g  -  t r y i n g  to  
f i g u r e  o u t what t h e y ’ re  t a l k i n g  a b o u t. The o n ly  
d i f f i c u l t y  I  had was i t  was j u s t  so long t h a t  
sometimes I  g o t bored w ith  doing i t .
When asked how he used a n n o ta t io n s ,  Bob e x p la in e d  t h a t  he 
read over them to  s tudy  f o r  exams and f e l t  t h a t  i t  he lped  
him on exams even though h is  grades in  B io lo g y  1001 
in d ic a te d  o th e rw is e .  He s t a t e d :
A n n o ta tio n  he lped  me r e c a l 1 in fo rm a t io n  f o r  exams, 
because I  had most o f  my in fo rm a t io n  in  my own words 
and t h i s  he lped me. A t l e a s t  I  th o u g h t i t  d id  a t  th e  
t im e ,  [ la u g h in g ]  I  made a 56 and 58 on my b io lo g y  
exams. I  know i t  d id  in  re a d in g . I  g o t a l 1 A ’ s . I
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d id  g r e a t  in  EDCI 00 11 . But in  b io lo g y ,  I  blame i t  on 
th e  te a c h e r ,  n o t me.
In  summary, Bob co ns idered  a n n o ta t io n  t o  be a u s e fu l  
s t r a te g y  f o r  comprehension d u rin g  rea d in g  and l a t e r  f o r  
t e s t  p r e p a r a t io n .  H is  use o f  th e  s t r a te g y  was c o n s is te n t  
w ith  h is  s ta te m e n ts  about i t s  u t i 1 i t y . Bob’ s ad jus tm ents  
o f  te x tm a rk in g  were t o  a g r e a t  e x t e n t  d r iv e n  by h is  b e l i e f  
t h a t  t e s t  perform ance would be enhanced.
S tu d en t B -  Tim
A n n o ta tio n s  from  h is t o r y  and b io lo g y  c h a p te rs  req u i red  
in  th e  developm ental re a d in g  course were an a ly zed  f o r  
te x tm a r k in g . In  a d d i t i o n , two s e ts  o f  a n n o ta t io n s  from  
read in g s  assigned in  B io lo g y  1001 were g iven  to  th e  
re s e a rc h e r  d u r in g  scheduled in te rv ie w s  and l a t e r  a n a ly z e d .  
Requi red a n n o ta t io n  assignm ents from psychology were no t  
tu rn e d  in ;  Tim stopped a t te n d in g  developm ental re ad in g  
c la s s  d u rin g  th e  n in th  week o f  th e  sem ester.
Q u a n t i ty  and q u a l i t y  o f  developm ental read in g  
te x tm a r k in g . Developm ental read in g  a n n o ta t io n s  were graded  
by T im ’ s developm enta l read in g  in s t r u c t o r ,  Dana. Tim  
re c e iv e d  scores o f  60%, 70%, 80%, and 90%, r e s p e c t iv e ly , on 
th e  f i r s t  th r e e  s e ts  ta ken  from a 21-p age  h is t o r y  c h a p te r ,  
and th e  f o u r th  s e t  o f  a two-page e x c e rp t  from  a b io lo g y  
c h a p te r ,  ass igned  d u r in g  th e  f i r s t  f i v e  weeks o f  th e  
sem ester. Scores were d e r iv e d  from  a 1 0 -p o in t  s c a le  and 
based on th e  a n n o ta t io n  c h e c k l i s t .  Dana re p o rte d  t h a t  a l 1
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o f  th ese  grades re p re s e n te d  10% p e n a l t ie s  f o r  being tu rn e d  
in  1a t e .
R eports  from  Dana and r e s u l t s  o f  th e  r e s e a r c h e r ’ s 
document a n a ly s is  in d ic a te d  t h a t  T im ’ s main problems w ith  
a n n o ta t io n  were f in d in g  main id e a s , o rg a n iz in g  in f o r m a t io n , 
p a ra p h ra s in g , and p ro v id in g  s u f f i c i e n t  d e t a i I s .  O v e r a l1, 
Tim s im p ly  d id  no t a n n o ta te  enough. In  h is  a t te m p ts  to  
o rg a n iz e  m a t e r i a l , he f r e q u e n t ly  used dashes, p a re n th e s e s ,  
and arrows to  connect in fo r m a t io n .  I t  appeared t h a t  th ese  
symbols were o f te n  used in  p la c e  o f  a n n o ta t io n  r a t h e r  than  
as a p a r t  o f  a n n o ta t io n .  For exam ple, a c i r c l e d  s t a r  o r  
b ra c k e ts  were th e  o n ly  m arkings found n e x t to  s e v e ra l  
paragraph s . Many paragraphs s im p ly  had u n der1ined o r  
c i  rc le d  words.
A lthough a b i 1 i t y  to  a n n o ta te  in cre as ed  s i i g h t l y  over  
th e  f i r s t  p a r t  o f  th e  sem ester, T im ’ s t e s t  scores in  
developm ental read in g  dec1in e d . Scores on th e  h is t o r y  and 
b io lo g y  exams were 84% and 67%.
Q u a n t i ty  and q u a l i t y  o f  B io lo g y  1001 te x tm a rk in g  -  
f i r s t  document a n a ly s is . D uring  th e  second m eeting w ith  
th e  re s e a rc h e r ,  th e  f o u r t h  week o f  th e  sem ester, T im 's  
f i r s t  s e t  o f  B io lo g y  1001 a n n o ta t io n s  were tu rn e d  in  f o r  
a n a ly s is .  A lthough 6 c h a p te rs  were requ i re d , Tim o n ly  
a n no ta te d  th e  f i r s t  t h r e e .  Tim re p o rte d  spending 7 hours  
over th re e  s i t t i n g s  a n n o ta t in g  th e  3 c h a p te rs  (43  p a g e s ).
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Four pages were a n n o ta te d  in  1 ho ur, n in e  pages in  2 hours,  
20 pages in  2 1 /2  ho urs , and 10 pages in  1 1 /2  hours.
Document a n a ly s is  re v e a le d  problems in  th ese  
a n n o ta t io n s  s i m i l a r  t o  those noted in  th e  assignm ents f o r  
developm ental re a d in g .  Tim had d i f f i c u l t y  f in d in g  key 
concepts , o rg a n iz in g  in fo r m a t io n ,  and p a ra p h ra s in g . A ls o ,  
in  g e n e r a l , Tim d id  n o t  a n n o ta te  enough. A lthough marks 
and symbols such as u n d e r1in e s ,  c i r c l e s ,  s t a r s ,  
p a re n th ese s , and arrows were used th ro ug h ou t most o f  th e  
m a t e r i a l , a n n o ta t io n s  were s p a rs e . Even when key ideas  
were n o te d , s u p p o rt in g  d e t a i I s  and examples were o f te n  no t  
p ro v id e d , much in fo rm a t io n  was m ere ly  marked w ith  a s t a r ,  
and some paragraphs ig n o re d . The f a i l u r e  to  a n n o ta te  
e n t i r e  s e c t io n s  o f  im p o rta n t  m a te r ia l  c o n tr ib u te d  to  h is  
main id ea  agreement score  o f  69% ( 1 1 4 /1 6 5 ) .  In  a d d i t io n ,  
Tim c o n s is te n t ly  n e g le c te d  t o  a n n o ta te  g ra p h ic  a id s .  In  
g e n e r a l , th e  q u a n t i ty  o f  h is  f i r s t  b io lo g y  a n n o ta t io n s  was
i n s u f f i c i e n t  and th e  q u a l i t y  poor.
A t th e  second m eeting  w ith  th e  re s e a rc h e r ,  Tim  
in d ic a te d  t h a t  he d id  n o t ,  as y e t ,  f e e l  p repared t o  ta k e  
th e  f i r s t  b io lo g y  exam c o v e r in g  t h i s  f i r s t  s e t  o f  
a n n o ta t io n s .  He planned to  " lo ok  over"  h is  a n n o ta t io n s  in
p re p a ra t io n  f o r  th e  exam th e  n e x t day. Tim l a t e r  re p o rte d
making an "F" on t h i s  b io lo g y  exam.
Q u a n t i ty  and q u a l i t y  o f  B io lo g y  1001 te x tm a rk in g  -  
second document a n a ly s is . Only th e  f i r s t  2 ch a p te rs  o u t o f
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seven re q u ire d  were an n o ta ted  f o r  th e  t h i r d  m eeting w ith  
th e  re s e a rc h e r ,  which took p la c e  d u rin g  th e  e ig h th  week o f  
th e  sem ester. Tim re p o r te d  spending 1 hour a n n o ta t in g  th e  
f i r s t  12 pages, and 1 1 /2  hours a n n o ta t in g  th e  l a t t e r  12 
pages.
In  g e n e r a l , th e s e  a n n o ta t io n s  d i f f e r e d  1i t t l e  from  th e  
p re v io u s  s e t .  Tim s t i 11 had problems o rg a n iz in g  
in fo rm a t io n  and in c lu d in g  s u f f i c i e n t  d e t a i I s  and exam ples. 
For exam ple, in  a d e s c r ip t io n  o f  th e  e v en ts  o f  te le p h a s e ,  
Tim numbered th e  f i r s t  two e v en ts  - M1) decondense and 2 )  
exten d  in  t h r e a d l i k e  f o r m ," w ith o u t  m ention ing  th e  
im p o rta n t  f i n a l  e v e n ts ,  s e p a ra t io n  o f  h e r e d i t a r y  m a te r ia l  
from  cytop lasm  and co m p le tio n  o f  th e  n u c le u s , in d ic a t in g  
co m p le tio n  o f  m i t o s is .  Tim a ls o  ignored  some s e c t io n s  o f  
t e x t  e n t i  r e l y ,  though to  a le s s e r  e x te n t  th an  p r e v io u s ly .  
Symbols and marks w ith o u t  accompanying a n n o ta t io n s  were  
a ls o  f r e q u e n t ly  used (s ee  F ig u re  3 ) .
C o n s id e ra b le  improvement was noted in  th e  a b i 1 i t y  to  
i d e n t i f y  key co n ce p ts , however. T im ’ s main id e a  agreement 
was 92% ( 5 5 / 6 0 ) .  A lthough t h i s  percentage  re p re s e n ts  an 
in c re a s e ,  i t  should be noted t h a t  m a te r ia l  a n n o ta te d  in  
t h i s  s e t  (24  pages) was s i i g h t l y  le s s  than  h a l f  o f  th e  
amount an n o ta ted  in  th e  p re v io u s  s e t  (43  pages) .
Tim a ls o  p a id  g r e a t e r  a t t e n t io n  to  th e  whole t e x t .  
G raph ic  a id s  and c h a p te r  summaries were marked w ith  s t a r s ,  
a rro w s , and u n d e r l in in g s .  Tim p a id  p a r t i c u l a r  a t t e n t io n  to
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tree is a sporophyte (spore-produring plant); it gives 
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Figure 11.10 Generalized lile*cycle for complex land plants.
Stages of Meiosis
(T ) Meiosis consists of two consecutive divisions of the 
_chromosomes in a germ cell. In meiosis I, each chro­
mosome pairs with and then separates from its homo- 
logue. In meiosis E, the sister chromatids of each 
chromosome separate from each other. In both cases 
microtubules of a spindle apparatus organize and move 
the chromosomes.
© I h  e following events occur during meiosis I:
a. Prophase I: Homologues pair with each other. 
Crossing over occurs (nonsister chromatids break and 
exchange corresponding segments). Crossing over leads 
to genetic recombination (new combinations of alleles in 
chromosomes), which can lead to variation in traits 
among offspring.
i t M  Metaphase 1; Each chromosome aligns randomly 
with its homologue at the spindle equator. This leads 1° 
genetic recombination, fo r. the random alignmew 
ensures that different mixes of maternal and paternal 
jomosomes will end up in different gametes. 
Anaphace Ti_ Each chromosome is separated 
its homologue and moved to the opposite spindle pole- 
Nudear membrane starts to form around the chromo­
somes at each pole. There is a haploid number of chro­
mosomes at each pole—but each chromosome is still 
duplicated.
f j pTelophase 1: This is a very brief stage that com 
monly gives way to interkinesis (the transition to meiosis. 
U). There is no DNA replication during interkinesis.
F ig u re  3 . Sample o f  T im ’ s a n n o ta t io n  o f  B io lo g y  1001 
m a te ri a l .
i l l u s t r a t i o n s  o f  s tag e s  o f  c e l l  re p ro d u c t io n .  These 
p ic tu r e s  were o f te n  la b e le d ,  numbered, and connected w ith  
an arrow to  s ta te m e n ts  in  th e  t e x t .
Tim in d ic a te d  t h a t  he read o v er h is  a n n o ta t io n s  to  
p re p a re  f o r  th e  exam c o v e r in g  t h i s  s e t  o f  a n n o ta t io n s ,  
which was taken  th e  p re v io u s  day. He l a t e r  re p o r te d  making 
an "F" on t h i s  exam.
The second s e t  o f  b io lo g y  a n n o ta t io n s  were th e  l a s t  to  
be tu rn e d  in  by Tim, who f a i l e d  to  show up f o r  fo u r  
scheduled m eetings w i th  th e  re s e a rc h e r .  In  te le p h o n e
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c o n v e rs a t io n s  w ith  th e  re s e a rc h e r ,  Tim re p o r te d  a n n o ta t in g  
s e v e ra l  more c h a p te rs  in  h is  b io lo g y  te x tb o o k . However, 
th ese  re p o r ts  cou ld  n o t be confirm ed because Tim f a i l e d  to  
meet w ith  th e  re s e a rc h e r  as a rra n g e d .
Changes in  q u a n t i t y  and q u a l i t y  o f  te x tm a r k in g . The 
q u a n t i t y  and o v e r a l l  q u a l i t y  o f  T im ’ s te x tm a rk in g s  changed 
v e ry  1i t t l e  o v er  th e  n ine -w eek  p e r io d  in  which he met w ith  
th e  r e s e a r c h e r . T im ’ s e f f o r t s  were gen era l 1y la c k in g  in  
both developm ental re a d in g  and B io lo g y  1001 and appeared to  
d e c l in e  somewhat over th e  sem ester. Tim c o n s is te n t ly  
n e g le c te d  to  tu r n  in  developm ental re a d in g  assignm ents on 
t im e  and f a i l e d  to  keep up w ith  B io lo g y  1001 a n n o ta t io n  
ass i gnments. The number o f  pages an n o ta ted  f o r  th e  second 
a n n o ta t io n  assignm ent f o r  B io lo g y  1001 decreased by n e a r ly  
h a l f ;  43 pages were an n o ta te d  in  th e  f i r s t  assignm ent and 
24 an n o ta te d  in  th e  second. The amount o f  t im e  spent  
a n n o ta t in g  each page a ls o  d e c re a s e d . For e a r l i e r  
a n n o ta t io n s ,  Tim sp en t rou g h ly  1 hour a n n o ta t in g  fo u r  to  
f i v e  pages; f o r  l a t e r  as s i gnments 1 hour was spent  
a n n o ta t in g  10 to  12 pages.
A lthough Tim a n n o ta te d  few er pages and spent le s s  t im e  
per page over th e  s e m e ste r, he a t te n d e d  to  more p a r ts  o f  
th e  t e x t  in  l a t e r  a n n o ta t io n s .  More a t t e n t io n  was p a id  to  
g ra p h ic  a id s  and summaries. A lthough a n n o ta t io n s  o f  
i l l u s t r a t i o n s  and diagram s were la c k in g  in  d e t a i 1, th e  
f r e q u e n t  use o f  u n d e r ! in in g s ,  c i r c l e s ,  s t a r s ,  and arrows
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re p re s e n te d  an a t te m p t  to  r e l a t e  them to  o th e r  p a r ts  o f  th e  
t e x t .
In  g e n e ra l ,  th e  q u a l i t y  o f  T im ’ s a n n o ta t io n s  remained  
po or. A lthough a b i l i t y  to  f i n d  key concepts appeared to  
have in cre as ed  ( f ro m  69% to  92%),  t h i s  d i f f e r e n c e  is  l i k e l y  
i n f l a t e d  because o f  th e  le s s e r  amount o f  in fo rm a t io n  
an no ta ted  in  th e  second s e t .  F a i lu r e  to  p ro v id e  s u f f i c i e n t  
d e t a i l s  and examples was ev idenced  th ro u gh o u t a l l  
a n n o ta t io n s .  A ttem p ts  to  b e t t e r  o rg a n iz e  in fo rm a t io n  were  
seen in  th e  g r e a te r  use o f  symbols r a t h e r  than  re a l  changes 
in  a n n o ta t io n s .
In  s h o r t ,  T im ’ s a n n o ta t io n s  were c r i t i c a l l y  la c k in g  in  
both q u a l i t y  and q u a n t i t y .  The few changes e v id e n t  
were le s s  m a te r ia l  a n n o ta te d , le s s  tim e  spent a n n o ta t in g  
s p e c i f i c  pages, and g r e a te r  a t t e n t i o n  t o  g ra p h ic  a id s .
Reasons f o r  changes in  te x tm a r k in g . To examine th e  
reasons f o r  changes in  T im ’ s te x tm a rk in g ,  th e  re s e a rc h  team 
an a ly zed  d a ta  o b ta in e d  from t r a n s c r ip t s  o f  th re e  
p a r t i c i p a n t  in te r v ie w s  and in s t r u c t o r  in te r v ie w s  and 
d u p l ic a t io n s  o f  th e  second and t h i r d  jo u r n a l  assignm ents. 
Tim f a i l e d  to  meet w ith  th e  rese ach er f o r  two scheduled  
appo in tm ents . In  a d d i t io n ,  he d id  no t a t te n d  th e  f i r s t  two 
days o f  developm ental re a d in g  c la s s  and stopped a t te n d in g  
c la s s  d u rin g  th e  n in th  week. T h e re fo re ,  he d id  no t  
com plete two o f  th e  jo u r n a l  assignm ents and d id  not  
complete th e  course e v a lu a t io n  a t  th e  end o f  th e  sem ester.
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However, d u rin g  th e  l a s t  in te r v ie w  w ith  th e  re s e a rc h e r ,  
conducted a t  th e  end o f  th e  sem ester, Tim d iscussed hi®  
f e e l in g s  about th e  developm ental re a d in g  course .
Changes in  T im ’ s te x tm a rk in g  appeared to  be r e la t e d  to  
s e v e ra l  f a c t o r s .  The most obvious change was T im ’ s 
d e c ! in in g  e f f o r t ,  ev idenced  by th e  f a i l u r e  to  com plete  
developm ental re a d in g  assignm ents on t im e ,  keep up w ith  
b io lo g y  a n n o ta t io n  assignm ents, and a t te n d  developm ental 
rea d in g  c la s s  and m eetings w ith  th e  r e s e a r c h e r . T h is  
d e c l in in g  e f f o r t  seemed to  be r e la t e d  t o  T im ’ s la c k  o f  s e l f  
d i s c i p l i n e  and p e rc e iv e d  d i f f i c u l t y  o f  th e  s t r a t e g y .  Tim 
re p o r te d  having problems a n n o ta t in g  because he was e a s i l y  
d i s t r a c t e d ,  he had t r o u b le  p a ra p h ra s in g , th e  t e x t  was dense 
w ith  in fo rm a t io n  and hard to  un ders tan d , and th e  s t r a te g y  
was t im e  consuming. Tim s p e c i f i c a l l y  s t a t e d :
Your mind j u s t  g e ts  o f f  wandering sometimes. I t ’ s a 
l o t  o f  in fo rm a t io n  and when I  s t a r t e d  t o  a n n o ta te  I  
t r i e d  to  go f a s t e r  than what I  should have. I ’ m j u s t  
s k ip p in g  th in g s  a l l  th ro u g h . I  had to  go back. Now I  
j u s t  read s lo w e r .  I t s  g o t a l o t  o f  th e  r e a l  s tro ng  
f a c t s  in  th e  paragraph you know, 1 ik e  th e  bo ld  p r i n t  
and s t u f f .  I  t r y  to  paraphrase in  my own words a l o t ,  
but I  mean i t ’ s sometimes hard , because even  
when I  a n n o ta te  I  use t h e i r  words, bu t sometimes i f  I  
understand i t  p r e t t y  good I  use my own words. I t ’ s
j u s t  so many th in g s  to  a n n o ta te  you know, a l o t  o f  
in fo r m a t io n .
Tim a ls o  re p o r te d  be ing  d is t r a c t e d  because he d id  most o f  
h is  assignm ents l a t e  a t  n ig h t .  He e x p la in e d :
I  p la y  in t ra m u ra l  s p o r ts  and I  do much o f  my s tu d y in g  
l a t e r  in  th e  n ig h t .  Sometimes to  g e t p rep ared  to  
study o r  do an assignm ent I  1is t e n  to  th e  r a d io  and 
g e t  me in  t h a t  r e a l  m o t iv a t io n  mood. When I  s t a r t  
s tu d y in g  I  can r e a l l y  le a rn  something i f  my mind 
doesn’ t  s t a r t  w andering about back home o r  w h a t’ s 
going on t h i s  weekend.
Tim f u r t h e r  in d ic a te d  t h a t  he d id  n o t a n n o ta te  c e r t a in  
m a te r ia l  because i t  was fa m i1 i a r  o r  easy to  un ders tan d . He 
e x p la in e d :
The WWII c h a p te r  was much e a s ie r  and p lu s  you know I  
knew a l o t  o f  t h in g s .  I  knew more th in g s  about WWII 
th an  I  do about b io lo g y .  I f  I  t h in k  I  know i t  r e a l  
good I  j u s t  s k ip  over i t .  I  mean I  d id n ’ t  a n n o ta te  
some WWII th in g s  t h a t  I  knew p r e t t y  good. But in  
b io lo g y  I  don’ t  t h in k  I  e v e r  sk ipped over a n y th in g .
I t  i s  i n t e r e s t in g  to  no te  t h a t  T im ’ s s ta te m e n t about never  
s k ip p in g  over a n y th in g  in  b io lo g y  c o n t r a d ic ts  r e s u l t s  o f  
th e  document a n a ly s is .  Tim n e g le c te d  to  a n n o ta te  a g r e a t  
deal o f  m a te r ia l  in  h is  b io lo g y  t e x t .
T im ’ s in c re a s e d  a t t e n t io n  to  g ra p h ic  a id s  appeared to  
be a r e s u l t  o f  feedback from th e  re s e a rc h e r  and t e s t
e x p e c ta t io n s  based on th e  b io lo g y  i n s t r u c t o r ’ s emphasis on 
c o n te n t  c o n ta in e d  in  g ra p h ic  a id s .  The re s e a rc h e r  
s p e c i f i c a l l y  recommended a n n o ta t in g  g ra p h ic  a id s  d u r in g  th e  
second m eeting and on w r i t t e n  feedback a f t e r  th e  f i r s t  
document a n a ly s is .  In  a d d i t io n ,  Tim re p o r te d  t h a t  b io lo g y  
l e c tu r e s  emphasized th e  s tage s  o f  c e l 1 re p ro d u c t io n  and 
t h a t  th e  exam would in c lu d e  many q u e s t io n s  from t h i s  a re a .  
I t  i s  1 i k e l y  t h a t  th e  in c re a s e d  a t t e n t io n  to  i l l u s t r a t i o n s  
o f  m ito s is  and m e io s is  was d i r e c t l y  r e la t e d  to  t e s t  
e x p e c ta t io n s .
In  g e n e r a l , i t  appears t h a t  changes in  T im ’ s 
te x tm a rk in g  were a r e s u l t  o f  f i v e  main f a c t o r s :  a )  a la c k
o f  s e l f  d i s c i p l i n e  and m o t iv a t io n ,  b) poor a b i 1 i t y  to  use 
th e  s t r a t e g y ,  c )  knowledge o f  m a t e r i a l , d ) feedback from  
th e  re s e a rc h e r ,  and e ) e x p e c ta t io n s  o f  t e s t  m a t e r i a l . A l l  
o f  th e s e  f a c t o r s  c o n tr ib u te d  to  h is  dec1in e  in  o v e r a l1 
e f f o r t  and in c re a s e d  a t t e n t i o n  to  g ra p h ic  a id s .
P e rc e p t io n  o f  s t r a te g y  u t i l i t y . When asked about th e  
u s e fu ln e s s  o f  te x tm a rk in g ,  Tim s ta te d  t h a t  i t  he lped  him 
comprehend t e x t  m a te r ia l  because i t  he lped him keep h is  
mind on re a d in g . He s t a t e d :
I f  I  don’ t  understand  something I  look back over my 
a n n o ta t io n s .  I t  h e lp s  w h i le  I ’ m re a d in g . I  mean i f  I  
read something and then  j u s t  go on t o  th e  n e x t  
paragraph and th e n  f i v e  m inutes l a t e r  say , "what d id  I  
j u s t  re a d ."
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Tim a ls o  re p o r te d  t h a t  a n n o ta t io n s  were h e lp fu l  in  t e s t  
p r e p a r a t io n .  He e x p la in e d :
When I  an n o ta te d  th e  WWII c h a p te r  i t  he lped me some 
and th e  more I  d id  i t ,  th e  b e t t e r  I  g o t .  I t  h e lped  to  
th e  p o in t  where i t  c e n te re d  in  on th e  im p o rta n t f a c t s  
and condensed them in t o  s m a l le r  s ta te m e n ts  which made 
i t  e a s ie r  t o  memorize. I ’ ve been us ing t h i s  in  
b io lo g y  and i t  t r u l y  has an e f f e c t  because b io lo g y  is  
a l 1 f a c t s  w i th o u t  any o r  much o p in io n .  So I  j u s t  
broke down each c h a p te r  th e  e a s ie s t  and p ro b ab ly  th e  
b e s t way to  approach t h i s  c la s s .
I t  i s  i n t e r e s t i n g  to  note  T im ’ s b e l i e f  t h a t  h is  
a b i l i t y  t o  a n n o ta te  was im proving w ith  p r a c t ic e .  R e s u lts  
o f  document a n a ly s is  were c o n t r a d ic to r y  t o  t h i s  s ta te m e n t.
In  summary, Tim co n s idered  a n n o ta t io n  to  be a u s e fu l  
s t r a te g y  f o r  comprehension d u r in g  re ad in g  and l a t e r  f o r  
t e s t  p r e p a r a t io n .  H is  use o f  th e  s t r a t e g y ,  however, was 
in c o n s is t e n t  w i th  h is  s ta te m e n ts  about i t s  u t i l i t y .
A lthough Tim seemed to  th in k  a n n o ta t io n  was u s e fu l ,  h is  use 
o f  th e  s t r a te g y  was m in im a l.
S tu d en t C -  Jane
A n n o ta t io n s  from  h i s t o r y ,  b io lo g y ,  and psychology  
c h a p te rs  re q u ire d  in  th e  developm ental re a d in g  course were 
tu rn e d  in  to  th e  re s e a rc h e r  f o r  a n a ly s is .  In  a d d i t io n ,  two 
s e ts  o f  a n n o ta t io n s  from  read in g s  assigned in  B io lo gy  1001 
were g iv e n  to  th e  re s e a rc h e r  d u r in g  scheduled in te r v ie w s .
Q u a n t i ty  and q u a l i t y  o f  developm ental re a d in g  
te x tm a r k in g . Developmental re ad in g  a n n o ta t io n s  were graded  
by J a n e ’ s developm ental re a d in g  i n s t r u c t o r ,  Tom. Jane  
re c e iv e d  scores o f  60%, 90%, 90%, and 90%, r e s p e c t iv e ly ,  on 
th e  f i r s t  th re e  s e ts  ta k e n  from a 21-page h is t o r y  c h a p te r ,  
and one s e t  o f  an 18-page psychology c h a p te r ,  assigned  
th ro ugh ou t th e  sem este r. These scores were d e r iv e d  from a 
1 0 -p o in t  s c a le  and based on th e  a n n o ta t io n  c h e c k l is t .
Tom’ s r e p o r t  and re s e a rc h e r  document a n a ly s is  re v e a le d  t h a t  
J a n e ’ s f i r s t  a n n o ta t io n s  were e x tre m e ly  wordy, focused on 
d e t a i I s  r a t h e r  than  key id e a s , and were comprised la r g e ly  
o f  v e rb a t im  phrases and sentences . A b i1 i t y  to  focus on key 
id eas  improved in  l a t e r  a n n o ta t io n s .  However, th ese  
a n n o ta t io n s  were s t i 11 e x tre m e !y  wordy and much ex traneous  
in fo rm a t io n  was a n n o ta te d . Even though symbols were used 
and many words a b b re v ia te d ,  a n n o ta t io n s  were le n g th y ,  o f te n  
c o v e r in g  e n t i r e  m arg ins . A ls o , th e  f a i l u r e  to  use headings  
to  o rg a n iz e  in fo rm a t io n  made i t  d i f f i c u l t  t o  d is t in g u is h  
between concepts (s ee  F ig u re  4 ) .
Tom re p o rte d  t h a t  Jane completed a l l  re q u ire d  
a n n o ta t io n  assignm ents and tu rn ed  them in  p ro m p tly .  J a n e ’ s 
scores on o b je c t iv e  t e s t s  c o v e r in g  th e  h is t o r y  and b io lo g y  
exams were 70% and 72%.
Q u a n t i ty  and q u a l i t y  o f  B io lo g y  1001 te x tm a rk in g  -  
f i r s t  document a n a l y s i s . During th e  second m eeting w ith  
th e  re s e a rc h e r ,  th e  fo u r t h  week o f  th e  sem ester, J a n e ’ s
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The close relationship between the emotions and the endocrine system ,yu4n ^ K ^ I ' 2t<i ( 
in man is indicated by observation of institutionalized infants. Such infants, v,'vt-u*o , u r > ^  
characteristically, are listless and withdrawn and appear profoundly sad. They ^  - j  c j o w u iM * #  
often fail to grow normally; of ninety-one infants studied in one survey made ,  , , guen «d| <*>«?
in the 1940s of foundling homes in the eastern United States and Canada, ”
thirty-four died in the first year of life in spite of good food and careful medi- ^
calcare. Infants who survived the first year were all physically retarded. A , D li „ , V a
number of studies suggest that deprivation dwarfism, as it is called, is the re- <cf ^  P 1 ' o
suit of underactivity of the pituitary gland, probably both in its production of A ^ u r t -  >«*
growth hormone and of tropic hormones as well. X3 '- e d . -  K<v»-
J^ncrTP’ t
-  The Thyroid Gland
The thyroid, under the influence of the thyroid-stimulating hormone from Fr°,r' +*~*
the pituitary, produces thyroxine, which is an amino acid combined with four |A
F ig u re  4 . Sample o f  J a n e ’ s b io lo g y  a n n o ta t io n  f o r  
developm ental re a d in g .
f i r s t  s e t  o f  B io lo g y  1001 a n n o ta t io n s ,  comprised o f  10 
pages, was tu rn e d  in  f o r  a n a ly s is .  A lthough 7 c h a p te rs  
were re q u ire d  to  be a n n o ta te d , Jane o n ly  anno tated  th e  
f i r s t  4 pages o f  th e  f i r s t  c h a p te r ,  th e  f i r s t  2 pages o f  
th e  second c h a p te r ,  th e  f i r s t  3 pages o f  th e  t h i r d  c h a p te r ,  
and th e  f i r s t  page o f  th e  fo u r th  c h a p te r ;  th e  o th e r  3 
c h a p te rs  were no t an n o ta te d  a t  a l l .  Jane d id  n o t keep 
reco rd s  o f  her t im e  s p en t a n n o ta t in g  but s a id  i t  " ta k e s  so 
much t im e ."
The f i r s t  s e t  o f  b io lo g y  a n n o ta t io n s  was v e ry  s i m i l a r  
in  s t y l e  to  th e  developm ental rea d in g  a n n o ta t io n s .  
A n n o ta tio n s  were v e ry  wordy, co n ta in e d  many v e rb a t im  
phrases , com plete sen te nce s , and few parap h rases . No 
a p paren t a tte m p ts  were made to  o rg a n iz e  in fo rm a t io n .
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A lthough main concepts were se p ara ted  by a sm all space, 
headings and enum eration  were no t u t i l i z e d .  A b i l i t y  to  
p ic k  o u t  key concepts was r e l a t i v e l y  low; th e  main idea  
agreement was 66% ( 4 0 / 6 1 ) .  A n n o ta tio n s  a ls o  in c lu d e d  f a r  
to o  many d e t a i l s .  In  a d d i t io n ,  g ra p h ic  a id s  were 
c o n s is t e n t ly  ignored  and summary s e c t io n s  o n ly  s t a r r e d .
The o v e r a l l  p a t t e r n  o f  a n n o ta t in g  f o r  b io lo g y ,  
however, was d i f f e r e n t  f o r  th e  p a t te r n  in  developm ental  
re a d in g .  Whereas th e  developm ental re ad in g  c h a p te rs  were  
c o n s is t e n t ly  an n o ta te d  from b eg inn in g  to  end, o n ly  th e  
f i r s t  few pages o f  th e  b io lo g y  c h a p te rs  were a n n o ta te d .  
A ls o , J e n n i f e r  u n d e r l in e d  more in  th e  b io lo g y  c h a p te rs ;  as 
a n n o ta t io n s  d e creased , u n d e r ! in in g s  in c re a s e d . A lthough  
u n d e r l in in g s  in  th e  developm ental rea d in g  c h a p te rs  were 
accompanied w ith  a n n o ta t io n s ,  u n d e r ! in in g s  in  th e  l a t e r  
pages o f  b io lo g y  were n o t.
When asked about her performance on th e  exam c o v e r in g  
t h i s  b io lo g y  m a t e r ia l ,  J e n n i fe r  re p o rte d  making an "F ."  She 
s t a t e d ,  " I t  was a k i l l e r .  I  knew one o u t o f  th e  50 
q u e s t io n s ."
Q u a n t i ty  and q u a l i t y  o f  B io lo g y  1001 te x tm a rk in g  -  
second document a n a l y s i s . The f i r s t  fo u r  c h a p te rs  ou t o f  
th e  n in e  re q u ire d  were anno ta ted  f o r  th e  t h i r d  m eeting w ith  
th e  re s e a rc h e r ,  which took p la c e  d u rin g  th e  e ig h th  week o f  
th e  se m e ste r. A ga in , Jane d id  no t r e p o r t  th e  s p e c i f i c
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amount o f  t im e  i t  to o k  to  a n n o ta te  b u t s a id  t h a t  i t  was 
t im e  consuming.
The second s e t  o f  b io lo g y  a n n o ta t io n s  re p re s e n te d  an 
improvement in  q u a n t i t y  and q u a l i t y  over th e  f i r s t  s e t .
The second s e t  o f  a n n o ta t io n s  was 4 pages, fo u r  t im es th e  
number o f  pages an n o ta te d  in  th e  f i r s t  s e t .  A ls o , th ese  
ch a p te rs  were more c o n s is t e n t ly  a n n o ta te d . A l l  p a r ts  o f  
th e  c h a p te rs  were an n o ta te d  ex cep t e n d -o f -c h a p te r  
summaries. J a n e ’ s a b i l i t y  to  i d e n t i f y  key concepts  
in c re a s e d  c o n s id e ra b ly  as in d ic a te d  by her main idea  
agreement score  o f  93% ( 1 1 0 /1 1 8 ) .  Jane a ls o  p a id  more 
a t t e n t io n  to  g ra p h ic  a id s  and summary s ta te m e n ts  which were  
marked w ith  arrows and d i r e c t i v e s  such as G.O. (go o v e r ) .
As compared w ith  th e  f i r s t  s e t ,  th e  second s e t  o f  
a n n o ta t io n s  were s t i l l  wordy and c o n ta in e d  v e rb a tim  phrases  
and few p a ra ph ras es . Main id eas  were b e t t e r  i d e n t i f i e d ,  
however, and th ese  a n n o ta t io n s  in c lu d e d  s u f f i c i e n t ,  but  
fe w e r ,  d e t a i l s  than  d id  th e  f i r s t  s e t .  I t  appeared t h a t  
Jane put f o r t h  more e f f o r t  f o r  th e  second s e t ;  th ese  
a n n o ta t io n s  were o f  b e t t e r  q u a l i t y  th an  th e  f i r s t  s e t .
Jane in d ic a te d  t h a t  she was b e t t e r  p repared  f o r  th e  
second exam c o v e r in g  t h i s  b io lo g y  m a t e r ia l ,  b u t she l a t e r  
re p o rte d  making an "F" on t h i s  exam, a ls o .  A f t e r  f in d in g  
o u t her  g rad e , d u r in g  th e  n in th  week o f  th e  sem ester, Jane 
dropped o u t o f  B io lo g y  1001.
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Changes in  q u a n t i t y  and q u a l i t y  o f  te x tm a r k in g . Over
th e  course o f  th e  se m e ste r, J a n e ’ s a n n o ta t io n s  in c re a s e d  in  
q u a n t i t y  and in  o v e r a l l  q u a l i t y .  As w e l l  as a n n o ta t in g  a 
c o n s id e ra b ly  g r e a te r  number o f  pages (10  in  th e  f i r s t  
b io lo g y  s e t ,  40 in  th e  second b io lo g y  s e t )  Jane p a id  
g r e a te r  a t t e n t i o n  to  th e  whole t e x t  ( e . g . ,  g ra p h ic  a id s ,  
summary s ta te m e n ts ) ,  and was b e t t e r  a b le  to  p ic k  o u t key 
concepts .
Document a n a ly s is  in d ic a te d  l i t t l e  improvement in  
d is t in g u is h in g  im p o rta n t  from t r i v i a l  in fo r m a t io n ,  however. 
Jane c o n s is t e n t ly  co p ied  v e rb a tim  and in c lu d e d  to o  many 
d e t a i I s .  O v e r a l1, Jane c o n s is te n t ly  o v e ra n n o ta te d .
Reasons f o r  changes in  te x tm a r k in g . To examine th e  
reasons f o r  changes in  J a n e ’ s te x tm a rk in g ,  th e  res e a rc h  
team an a ly zed  d a ta  o b ta in e d  from t r a n s c r ip t s  o f  fo u r  
p a r t i c i p a n t  in te r v ie w s  and in s t r u c t o r  in te r v ie w s  and 
d u p l ic a te s  o f  fo u r  jo u r n a l  assignments and th e  
developm ental re ad in g  course e v a lu a t io n .  A lthough Jane d id  
com plete a course e v a lu a t io n ,  she d id  n o t w r i t e  comments 
about th e  course as re q u e s te d . Jane, however, d iscussed  
her f e e l in g s  about th e  developm ental re a d in g  course and 
w ro te  about them d u r in g  th e  f i n a l  in te r v ie w  w ith  th e  
re s e a rc h e r  a t  th e  end o f  th e  sem ester.
The q u a n t i ty  o f  J a n e ’ s a n n o ta t io n s  in c re a s e d  and 
o v e r a l 1 q u a l i t y  improved over th e  sem ester. A lthough  
a n n o ta t io n s  f o r  developm ental rea d in g  were r e l a t i v e l y
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c o n s is te n t ,  c o n s id e ra b le  changes in  a n n o ta t io n s  f o r  B io lo g y  
1001 were e v id e n t .  Jane e x p la in e d  t h a t  she i n i t i a l l y  
an n o ta ted  l i t t l e  because o f  two main reasons: a )  i l l n e s s ,  
and b) d i f f i c u l t y  u n d e rs tan d in g  th e  c o n te n t  a re a  o f  b io lo g y  
and th e  te x tb o o k . Jane re p o r te d  be ing i l l  and unab le  to  
study f o r  th e  f i r s t  exam. In  a d d i t io n ,  she s ta te d  t h a t  she 
had a v e ry  weak background in  s c ie n c e  and th e  t e x t  “made no 
s e n s e .“ For th ese  l a t t e r  reasons she could  n o t d is t in g u is h  
im p o rta n t  from u n im p o rta n t in fo rm a t io n  o r  p a ra p h ras e . She 
e x p la in e d  t h a t  she would begin  a n n o ta t in g ,  g e t  f r u s t r a t e d  
and q u i t  a f t e r  a n n o ta t in g  o n ly  two o r  th r e e  pages. She 
would then  read th e  rem ainder o f  th e  c h a p te r  w ith o u t  
a n n o ta t in g .  Even though she an no ta te d  a l l  o f  th e  b io lo g y  
c h a p te r  in  developm ental re a d in g ,  she re p o rte d  having  
s i m i l a r  problems to  th ose  en countered  in  B io lo g y  1001. She 
s p e c i f i c a l l y  s t a t e d :
I ’ m bad in  s c ie n c e . I ’ m n o t comprehending [w h i le  
re a d in g ]  because I  don’ t  understand what c e r t a in  
th in g s  a r e .  In  th e  re a d in g  c la s s  we’ re  a n n o ta t in g  th e  
b io lo g y  c h a p te r  and i t ’ s so much in fo rm a t io n  you don’ t  
know i f  i t ’ s im p o rta n t  o r  no t -  1ik e  th e  WWII c h a p te r  
though I  k in d a  u n de rs tand . But f o r  b io lo g y  you th in k  
w e l l . . .  t h i s  may n o t be im p o rta n t ,  you ’ re  n o t r e a l l y  
s u re . I  j u s t  look a t  th e  book [B io lo g y  1001] and i t ’ s 
1 ik e  I ’ ve go t t h i s  much more t o  do. I ’ l l  be doing i t  
and a l l  o f  a sudden i t ’ s 1 ik e  I  c a n ’ t  do t h i s  anymore.
I  d id  l i k e  b e g in n in g s  o f  c e r t a in  c h a p te rs .  A f t e r  I  
g o t l o s t  i t ’ s l i k e  -  oh, I  c a n ’ t  do t h i s .  Once I  g e t  
l o s t ,  w e l l ,  I  read  th e  whole t h in g .  But I  an n o ta ted  
what I  co u ld  and when I  go t f r u s t r a t e d  I  j u s t  read th e  
t h in g .
During th e  t h i r d  m eeting w ith  th e  re s e a rc h e r ,  J a n e ’ s 
a t t i t u d e  toward a n n o ta t in g  was more p o s i t i v e .  She re p o rte d  
being a b le  to  understand  th e  in fo rm a t io n  b e t t e r  because i t  
was more fa m i1i a r  to  h e r .  When reminded o f  her p re v io u s  
s ta te m e n t in  which she s a id  she "hated  a n n o ta t in g ,"  she 
r e p l i e d :
I  t h in k  I  would 1 ik e  i t  i f  I  knew what I  was t r y i n g  to  
a n n o ta te . I t ’ s k in d a  hard i f  you don’ t  know what to  
a n n o ta te . I  j u s t  don’ t  f e e l  1 ik e  doing i t .  I ’ m 
re a d in g  th e  whole th in g  and I  don’ t  know what I ’ m 
doing so I  b e t t e r  w r i t e  e v e ry th in g  in  case I  miss  
som ething. You know I ’ m w r i t in g  to o  much. I  k in d a  
understand t h i s  s e c t io n  a l o t  b e t t e r .  I t  r e l a t e s  to  
th e  human and re p ro d u c t iv e  s t u f f .  I  k in d a  have an 
id e a .  So i t ’ s k in d a  e a s ie r  to  a n n o ta te . I t ’ s a l o t  
e a s ie r ,  p ic k in g  o u t  w h a t’ s more im p o rta n t .  The o th e r  
s e c t io n  was 1 ik e  I  had t o  w r i t e  e v e ry th in g  o u t because 
I  d id n ’ t  know what i t  means. I  k in d a  t h in k  I  c a n ’ t  
a n n o ta te  i f  I  don’ t  understand what I ’ m do ing ,  
but I  guess t h i s  s e c t io n  is  j u s t  e a s ie r .  I ’ m 
u n ders tand ing  m o r e . . .  T h is  I  can read i t  once and then
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go back and f i n d  o u t what i s  im p o rta n t  and pu t i t  in  
my own words and s t u f f .  I  d id n ’ t  know what I  was 
w r i t i n g  r e a l l y  [ f i r s t  s e t ] . I  t h in k  i t ’ s im p o rta n t  
b u t I  don’ t  know what i t  means. I t  was a l o t  e a s ie r  
because I  cou ld  p u t i t  b a s ic a l ly  in  my own words 
[second s e t ] .
Another reason f o r  J a n e ’ s in cre as ed  e f f o r t s  in  
a n n o ta t in g  was her f e a r  o f  f a i  1 ing th e  course . She 
e x p la in e d  t h a t  she needed to  make th re e  "B’ s" in  o rd e r  to  
pass B io lo g y  1001, and was thus t r y i n g  h a rd e r .  J a n e ’ s 
in c re a s e d  e f f o r t s  in  a n n o ta t in g  were in c o n s is te n t  w ith  her  
p re v io u s  s ta te m e n t in  which she in d ic a te d  t h a t  a n n o ta t in g  
would n o t h e lp  her on th e  t e s t  because t e s t  q u e s tio n s  d id  
n o t come from th e  t e x t .  In  th e  n e x t  m eeting , Jane, 
a lth o u g h  s t i 11 n e g a t iv e ,  in d ic a te d  a s i i g h t l y  more 
fa v o r a b le  v iew  about th e  e f f e c t  o f  a n n o ta t io n  on t e s t  
perform ance . She was a p p a re n t ly  w i11ing to  a n n o ta te , 
th in k in g  i t  m ight p o s s ib ly  h e lp  h e r .  She s t a t e d ,  “The 
th in g  i s  about th e  a n n o ta t io n s  is  I  t h in k  i t ’ s im p o rta n t  
b u t i t  may n o t be w h a t ’ s on th e  t e s t .  T h a t ’ s what my 
b ig g e s t  f e a r  i s . ”
A lthough Jane re p o r te d  her i 1 lness  as a f a c t o r  
in f lu e n c in g  her i n i t i a l  la c k  o f  a n n o ta t in g ,  i t  appears t h a t  
J a n e ’ s d e c is io n s  to  a n n o ta te  were based l a r g e ly  on a )  
knowledge o f  th e  m a t e r i a l , b) t e x t  d i f f i c u l t y ,  and c )  poor 
a b i l i t y  to  use th e  s t r a t e g y  ( e . g . ,  d is t in g u is h  im p o rta n t
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from  u n im p o rta n t in fo r m a t io n ,  p a ra p h r a s in g ) . I t  seemed 
t h a t  J a n e ’ s change o f  a t t i t u d e  from n e g a t iv e  to  more 
p o s i t i v e  stemmed from  th e  com bination  o f  th ese  f a c t o r s .  
O v e r a l l ,  ad jus tm en ts  o f  te x tm a rk in g  r e s u l te d  in  g r e a te r  
q u a n t i ty  and q u a l i t y .
P e rc e p tio n s  o f  s t r a te g y  u t i l i t y . When asked about th e  
u s e fu ln e s s  o f  te x tm a rk in g ,  Jane r e p l ie d  i n i t i a l l y  t h a t  i t  
was a "waste o f  t im e "  and t h a t  i t  would n o t h e lp  because 
exam q u e s t io n s  d id  n o t come from th e  t e x t .  Jane e x p la in e d  
t h a t  a n n o ta t in g  f r u s t r a t e d  h e r ,  r a t h e r  than helped her  
comprehend d u r in g  re a d in g , p a r t i c u l a r l y  when d e a l in g  w ith  
u n f a m i l ia r  in fo r m a t io n .  She s im ply  copied  in fo rm a t io n  
v e rb a t im  when she d id  n o t understand th e  t e x t .  Jane seemed 
to  be aware t h a t  copying in fo rm a t io n  was f u t i l e  because 
memorizing th ese  a n n o ta t io n s  would n o t h e lp  her answer t e s t  
q u e s t io n s  t h a t  re q u ire d  a p p l ic a t io n .  She s ta te d :
I  d id n ’ t  even t h in k  i t  [B io lo g y  1001 exam] came from  
th e  book because when I  took th e  t e s t  I  looked a t  i t  
and [ l a t e r ]  f 1 ipped through th e  book t r y in g  to  look  
f o r  th e  answers. I  found maybe f i v e  t h a t  were in  th e  
book. . .  The reasons I ’ m not comprehending is  t h a t  i t  
has a l o t  o f  v o c a b u la ry  words I  don’ t  u n d e rs ta n d . . .  
and you have to  a p p ly  i t  to  th e  t e s t .
S tatem ents  made d u r in g  th e  t h i r d  in te r v ie w  (quoted  
e a r l i e r ) and f i n a l  in te r v ie w  in d ic a t e  t h a t  Jane a l t e r e d  her  
o p in io n  about th e  u s e fu ln e s s  o f  a n n o ta t io n  somewhat.
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She b e l ie v e d  t h a t  a n n o ta t io n  was u s e fu l  when d e a l in g  w ith  
e a s i l y  understood and i n t e r e s t in g  c o n te n t .  She s ta te d :
A n n o ta tio n  i s  a good s t r a te g y  because i t  made me t h in k  
about what I ’ d j u s t  re a d . Sometimes a n n o ta t io n  helped  
me r e c a l 1 in fo r m a t io n .  I t  depends on th e  s u b je c t .  I  
improved o v e r  th e  sem ester, e s p e c ia l l y  in
developm ental r e a d in g .  A n n o ta tio n  was d i f f e r e n t .  I
had t o  a d ju s t .  The in fo rm a t io n  was d i f f e r e n t  and I  
had t o  d iv id e  up th e  s e c t io n s .  In  developm ental  
re a d in g  h is t o r y  was e a s ie r .  In  psychology i t  was 
f a i r l y  easy . I t  was v e ry  hard in  b io lo g y  [1 0 0 1 ] and 
developm ental re a d in g  b io lo g y .  But I  j u s t  don’ t  1 ik e  
b io lo g y .
Jane a ls o  b e l ie v e d  t h a t  a n n o ta t io n  was t i m e - e f f i c i e n t  f o r
" e a s ie r  s u b j e c t s , " such as h i s t o r y .  In  a jo u r n a l
assignm ent, she w ro te :
[A n n o ta t in g ]  j u s t  to ok  up to o  much t im e  to  do. I  
l i k e  i t  because i t  h e lp s ,  and I  d i s l i k e  i t  because i t  
ta k e s  to o  lo n g . Yes, i t  h e lp s  me w ith  s tu d y in g .  I  
went o v e r  i t  and i t  was f a s t e r  than  r e - r e a d in g .
In  summary, Jane i n i t i a l l y  co n s id ered  a n n o ta t io n  to  
be a u s e le s s  and tim e-consum ing s t r a t e g y .  She l a t e r  
co n s id ered  i t  to  be u s e fu l  and e f f i c i e n t  under c e r t a in  
c o n d it io n s  ( e . g . , f a m i1 i a r  c o n te n t ,  e a s ie r  t e x t ) . J a n e ’ s 
use o f  a n n o ta t io n  was c o n s is te n t  w ith  her  s ta te m e n ts  about 
1 t8  u t i 1 i t y . Her ad ju s tm e n ts  o f  te x tm a rk in g  were la r g e ly
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d r iv e n  by in cre as ed  a b i l i t y  to  use th e  s t r a t e g y ,  which was 
d i r e c t l y  r e la t e d  t o  f a m i1i a r i t y  w i th  and knowledge o f  
c o n te n t  and d i f f i c u l t y  o f  t e x t .
S tud en t D -  C a r la
A nn o ta tio n s  from  h is t o r y  and b io lo g y  c h a p te rs  re q u ire d  
in  developm ental re a d in g  were graded by C a r l a ’ s 
developm ental re a d in g  i n s t r u c t o r ,  Tom, and an a ly zed  by th e  
r e s e a r c h e r . C a r la  re c e iv e d  scores o f  60% on th e  f i r s t  
a n n o ta t io n s  and 80% on th e  l a s t  t h r e e .  Scores were d e r iv e d  
from  a 1 0 -p o in t  s c a le  and based on th e  a n n o ta t io n  
c h e c k l is t .  Tom re p o r te d  t h a t  C a r la  missed many key id e a s ,  
focused on d e t a i I s ,  and f a i l e d  to  o rg a n iz e  th e  in fo rm a t io n  
on th e  f i r s t  two s e ts  o f  a n n o ta t io n s .  On th e  l a s t  two 
s e ts ,  C a r la  missed fe w e r  key id e a s  and o rg a n ize d  th e  
in fo rm a t io n  b e t t e r  ( i . e . ,  enumerated and used h e a d in g s ) . 
A lthough C a r la  d id  paraphrase  t e x t  in fo r m a t io n ,  she 
c o n s is te n t ly  in c lu d e d  to o  many d e t a i I s .  Document a n a ly s is  
by th e  re s e a rc h e r  co nfirm ed  th ese  f in d in g s .
Tom re p o rte d  t h a t  C a r la  com pleted a l l  re q u ire d  
a n n o ta t io n  assignm ents and tu rn e d  them in  on t im e  b e fo re  
th e  n in th  week o f  th e  sem ester. D uring  th e  n in th  week o f  
th e  sem ester, C a r la  stopped a t te n d in g  th e  developm ental 
re a d in g  c la s s  and f a i l e d  t o  com plete a d d i t io n a l  a n n o ta t io n  
assignm ents. C a r l a ’ s scores on o b je c t iv e  t e s t s  c o v e r in g  
th e  h is t o r y  and b io lo g y  c h a p te rs  were 72% and 78%.
Q u a n t i ty  and q u a l i t y  o f  B io lo g y  1001 te x tm a rk in g  -
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f i r s t  document a n a ly s is . D uring  th e  second m eeting w ith  
th e  re s e a rc h e r ,  th e  f o u r t h  week o f  th e  sem ester, C a r la ’ s 
f i r s t  s e t  o f  B io lo g y  1001 a n n o ta t io n s  were a n a ly ze d . C a r la  
o n ly  an n o ta ted  14 pages o u t  o f  f i v e  re q u ire d  c h a p te rs .  She 
re p o rte d  spending th r e e  hours a n n o ta t in g  th e  f i r s t  10-page  
c h a p te r ,  and one hour a n n o ta t in g  th e  f i r s t  fo u r  pages o f  
th e  second c h a p te r .
B io lo g y  1001 a n n o ta t io n s  were s i m i l a r  t o  l a t e r  
developm ental re ad in g  a n n o ta t io n s .  A lthough she in c lu d e d  
to o  many d e t a i l s ,  C a r la  was g e n e r a l ly  a b le  to  f in d  key 
co ncepts , as in d ic a te d  by her main id e a  agreement score o f  
97% ( 5 9 / 6 1 ) .  C a r la  paraphrased most m a t e r ia l ,  copied  
l i t t l e  v e rb a t im , bu t in c lu d e d  to o  many words (s ee  F ig u re  
5 ) .  G raph ic  a id s  were ig n o re d , and summary s ta te m e n ts  were 
s t a r r e d .
Prostaglandins
Prostaglandins are the most recently discovered hormones. These hormones 
were given this name because they were first detected in seminal fluid and" 
•were thought to be produced by the prostate gland. Actually,, most of the 
prostaglandins in semen are synthesized in the seminal vesicles. These 
•prostaglandins, which are found in the female reproductive tract after sexual 
' intercourse, induce rhythmic contractions in the muscular wall of the uterus.





F ig u re  5 . Sample o f  C a r la ’ s b io lo g y  a n n o ta t io n  f o r  
developm ental re a d in g .
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A t th e  end o f  th e  second m eeting w ith  th e  re s e a rc h e r ,
C a r la  re p o r te d  f e e l i n g  f a i r l y  c o n f id e n t  about her
perform ance on th e  exam th e  n e x t day because she had a 
“p r e t t y  s tro n g  background in  s c ie n c e .“ L a te r ,  however, she 
re p o r te d  making an "F" on th e  exam.
C a r la  a ls o  h in te d  t h a t  being in v o lv e d  in  t h i s  rese arch
p r o je c t  m ight have been a m is ta k e . She f a i l e d  to  show up 
f o r  th e  n e x t scheduled m eeting two weeks l a t e r .  One week 
l a t e r ,  she c a l le d  and dropped o u t o f  th e  s tu d y . Thus,
C a r la  tu rn e d  in  o n ly  one s e t  o f  a n n o ta t io n s  f o r  B io lo g y  
1001. A lthough C a r la  dropped o u t o f  th e  rese arch  s tudy  and 
stopped a t te n d in g  developm ental re a d in g  c la s s ,  she 
c o n tinu e d  a t te n d in g  th e  B io lo g y  1001 c la s s .  D uring  th e  
f i n a l  in t e r v ie w ,  she re p o rte d  making “F ’ s ” on a l 1 B io lo g y  
1001 exams.
Changes in  q u a n t i t y  and q u a l i t y  o f  te x tm a r k in g .
Few o r  no changes were noted in  th e  q u a n t i ty  o r  q u a l i t y  o f  
C a r l a ’ s te x tm a rk in g .  D uring  th e  r e l a t i v e l y  s h o r t  t im e  t h a t  
she a t te n d e d  m eetings w ith  th e  re s e a rc h e r  ( t w ic e  d u rin g  th e  
f i r s t  f i v e  weeks o f  th e  sem ester and once a t  th e  end o f  th e  
sem ester) and developm ental re a d in g  c la s s ,  h er  a n n o ta t io n s  
improved s i i g h t l y .  A lthough her a b i 1i t y  to  i d e n t i f y  key 
concepts in c re a s e d  somewhat, C a r la  c o n s is t e n t ly  in c lu d e d  
to o  many d e t a i I s .
C a r la  k e p t up w i th  developm ental re ad in g  assignments  
as long as she a t te n d e d  c la s s  and an n o ta te d  a l l  re q u ire d
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m a t e r ia l .  She d id  n o t ,  however, a n n o ta te  th e  re q u ire d  
amount o f  m a te r ia l  f o r  B io lo g y  1001 a t  any t im e .  C a r la  d id  
n o t r e p o r t  how much t im e  i t  took to  a n n o ta te  developm ental 
re a d in g  a n n o ta t io n s  b u t re p o rte d  ta k in g  a g r e a t  amount o f  
t im e  to  a n n o ta te  m a te r ia l  f o r  B io lo g y  1001.
Reasons f o r  changes in  te x tm a r k in g . To examine th e  
reasons f o r  changes in  C a r l a ’ s te x tm a rk in g ,  th e  research  
team an a ly zed  d a ta  o b ta in e d  from t r a n s c r i p t s  o f  th re e  
p a r t i c i a n t  in te r v ie w s  and in s t r u c t o r  in te r v ie w s  and 
d u p l ic a t io n s  o f  th e  f i r s t  and second jo u r n a l  assignm ents. 
Because C a r la  d id  n o t a t te n d  th e  l a s t  fo u r  weeks o f  
developm ental rea d in g  c la s s ,  she d id  no t com plete th e  l a s t  
two jo u r n a l  ass i gnments f o r  th e  course e v a lu a t io n .
However, d u r in g  th e  l a s t  in te r v ie w  w ith  th e  re s e a rc h e r ,  a t  
th e  end o f  th e  sem ester, C a r la  was asked about her f e e l in g s  
about th e  developm ental re ad in g  course .
C a r la  d id  no t r e p o r t  any reason f o r  th e  s i i g h t  
improvement in  her a b i 1 i t y  to  f in d  key c o n c e p ts . I t  is  
p o s s ib le  t h a t  she responded to  feedback from  her  
developm ental re a d in g  in s t r u c t o r ,  who suggested th re e  t im es  
t h a t  she go back over a n n o ta t io n s  and f i n d  th e  key concepts  
which had been s t a r r e d  f o r  h e r .  Tom re p o r te d  t h a t  C a r la  
responded v e ry  1i t t l e  to  h is  fe edb ack . In  g e n e r a l , C a r la  
d id  no t a d ju s t  te x tm a rk in g .  Because she a n n o ta te d  so 
1 i t t l e ,  i t  is  n o t c le a r  i f  o r  how she would a d ju s t  use o f  
th e  s t r a t e g y ,  g iven  more p r a c t ic e .
P e rc e p tio n s  o f  s t r a t e g y  u t i l i t y . When asked i f  
a n n o ta t io n  was u s e f u l ,  C a r la  e x p la in e d  t h a t  i t  he lped her  
understand w h i le  re a d in g  b u t was t im e  consuming and d id  no t  
h e lp  her on exams. In  a jo u r n a l  e n t r y  a f t e r  ta k in g  th e  
h i s t o r y  exam f o r  developm enta l re a d in g , she w r o te :
In  th e  b e g in n in g  I  found a n n o ta t in g  d i f f i c u l t ,  I  could  
never p ic k  o u t a l o t  o f  th e  im p o rta n t  s t u f f .  I t ’ s 
s t i 11 no t easy b u t I ’ m g e t t in g  b e t t e r  ( I  t h i n k ) . Th is  
s t r a te g y  d e f i n i t e l y  h e lps  me c o n c e n tra te  more on what 
I  am re a d in g . B ut, because o f  th e  grade I  made on 
t h i s  exam, I  have a hard t im e  b e l ie v in g  t h a t  
a n n o ta t in g  h e lp s  much.
When asked about th e  u s e fu ln e s s  o f  a n n o ta t io n  d u rin g  
an in te r v ie w  w ith  th e  re s e a rc h , C a r la  responded:
I  r e a l l y  d esp ised  a n n o ta t in g  th e  WWII c h a p te r  [ i n  
developm ental re a d in g ]  and I  r e a l l y  1 ik e  th e  s u b je c t ;  
WWII i s  in t e r e s t i n g  to  me. I  s tayed  up a l 1 n ig h t  and 
d id  t e r r i b l e  on th e  t e s t . . . .  I ’ m n o t r e a l  good a t  
them. I  ha ted  doing them. A n n o ta tio n s  h e lp  me 
understand as I  read  b u t I  have t r o u b le  w i th  d e t a i I s .  
A n n o ta t in g  to ok  f o r e v e r .  I  don’ t  have t im e  f o r  t h a t .  
. . .  I ’ ve s tu d ie d  my a n n o ta t io n s  b e fo re  and th e y  d id n ’ t  
h e lp  me any b e t t e r  on th e  t e s t .
In  summary, C a r la  co n s id ered  a n n o ta t io n  to  be u s e fu l  
w h ile  re a d in g  b u t n o t h e lp f u l  f o r  exam p r e p a r a t io n .  She 
a ls o  complained t h a t  a n n o ta t io n  was e x tre m e ly  t im e
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consuming. T h is  c o m p la in t  i s  n o t s u r p r is in g  in  l i g h t  o f  
th e  f a c t  t h a t  i t  took h e r  fo u r  hours to  read and a n n o ta te  
14 pages (a p p ro x im a te ly  17 m inutes per p a g e ) .  O v e r a l l ,  
C a r l a ’ s a t t i t u d e  tow ard a n n o ta t in g  was n e g a t iv e .  C a r l a ’ s 
s ta te m e n ts  about th e  u t i l i t y  o f  a n n o ta t io n  a re  c o n s is te n t  
w ith  h er  use o f  th e  s t r a t e g y ,  which was m in im a l.
In  th e  f o l lo w in g  s e c t io n s ,  q u e s tio n s  p e r t a in in g  to  
te x tm a rk in g  t r a n s f e r  a re  answered. In  each s e c t io n ,  
d is c u s s io n  is  c e n te re d  around each in d iv id u a l  s tu d e n t .
Q uestion  2
a )  Do c o l le g e  developm ental re ad in g  s tu d e n ts  
spontaneously  t r a n s f e r  th e  s t r a te g y  t o  any o th e r  
c o n te n t  a re a  course (b e s id e s  th e  one in  which th ey  
have been t r a in e d  in  a n n o ta t io n )  d u r in g  t h e i r  
co n c u rre n t  e n ro l lm e n t  in  th e  le a rn in g  s t r a t e g ie s  
course?
b) I f  t r a n s f e r  o c cu rs , what is  th e  q u a n t i ty  and 
q u a l i t y  o f  t h e i r  te x tm a rk in g ?
To answer th e s e  q u e s t io n s ,  th e  re s e a rc h e r  asked a l l  
p a r t i c ip a n t s  a t  th e  end o f  th e  sem ester i f  th e y  had 
marked t h e i r  t e x t  f o r  any course o th e r  than  B io lo g y  1001 
d u rin g  t h i s  sem ester. None o f  th e  p a r t i c ip a n t s  re p o rte d  
te x tm a rk in g  in  any o th e r  co urse .
c )  I f  spontaneous t r a n s f e r  does n o t o c c u r , what 
reasons do s tu d e n ts  g iv e  f o r  la c k  o f  t r a n s fe r ?
69
The re s e a rc h e r  asked th e  s tu d e n ts  t h i s  q u e s t io n  durin g  
th e  l a s t  in t e r v ie w .  In  a d d i t io n ,  th e  res e a rc h  team 
examined a l l  in t e r v ie w  d a ta ,  jo u r n a l  assignm ents and 
s tu d e n t  course e v a lu a t io n s  to  answer t h i s  q u e s t io n .
S tuden t A -  Bob
When asked why he d id  n o t a n n o ta te  in  o th e r  s u b je c ts ,  
Bob re p o rte d  t h a t  " i t  wasn’ t  needed" because o f  th e  courses  
he was ta k in g  ( c a lc u lu s ,  c h e m is try ,  and e x p e r im e n ta l  
s t a t i s t i c s ) . However, he d id  say t h a t  he would a n n o ta te  in  
o th e r  s u b je c ts  i f  i t  were a p p r o p r ia te .  Bob f u r t h e r  
e x p la in e d  t h a t  " a p p ro p r ia te "  meant courses t h a t  "had a l o t  
o f  r e a d in g ." He d id  n o t b e l ie v e  t h a t  courses d e a l in g  w ith
math re q u ire d  much re a d in g  o r  a n n o ta t in g .  He s t a t e d :
I  would a n n o ta te  in  o th e r  s u b je c ts  i f  i t  was 
a p p r o p r ia te .  In  th e  f a i 1 I ’ l l  ta k e  chem ical 
e n g in e e r in g ,  economics, math and c h e m is try .  I  m ight  
a n n o ta te  economics o r  a n y th in g  I  had a l o t  o f  rea d in g
i n . . .  My f a v o r i t e  s t r a t e g ie s  a re  a n n o ta t in g  and
mapping. The [deve lop m enta l re a d in g ]  course he lped  me 
to  le a rn  how to  s tudy and manage my t im e .
Bob was asked i f  he would have a n n o ta te d  th e  B io lo g y  
1001 t e x t  i f  he had n o t p a r t i c ip a t e d  in  t h i s  s tu d y . He 
f i r s t  s a id  t h a t  he would n o t have a n n o ta te d , b u t then  s a id  
t h a t  he p o s s ib le  would have. He s ta te d :
Wei 1, r e a l l y ,  n o t .  But mapping, w e l l , yes maybe 
a n n o ta te  some. I t ’ s making me read more. I  mean t h a t
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t e s t  [B io lo g y  1001] had s t u f f  -  some d e t a i l s  and 
examples t h a t  should  have been in  my a n n o ta t io n s .  I  
t h in k  th e  t e s t  came from th e  book. I  though th e  
l e c t u r e  would p r e t t y  much cover i t ,  bu t th e r e  was some 
s t u f f  from t h a t  book wasn’ t  in  her le c tu r e s .
O v e r a l l ,  i t  appeared t h a t  Bob had a p o s i t iv e  a t t i t u d e  
toward a n n o ta t io n  and f e l t  t h t  i t  was a u s e fu l s t r a te g y  f o r  
comprehension d u r in g  re a d in g  and t e s t  p r e p a r a t io n .  The 
o n ly  d i f f i c u l t y  he c i t e d  was th e  f a c t  t h a t  a n n o ta t in g  was 
t im e  consuming. S ta tem ents  in  th e  f i n a l  in te r v ie w  in d ic a t e  
t h a t  he would t r a n s f e r  th e  s t r a te g y  when i t  was needed 
( e . g . ,  courses t h a t  r e q u ir e  much r e a d in g ) . However, 
sta te m e n ts  about spontaneously  a n n o ta t in g  (B io lo g y  1001) 
re v e a le d  h is  r e lu c ta n c e  to  a n n o ta te  even in  courses t h a t  
r e q u ire  a c o n s id e ra b le  amount o f  re a d in g .
S tu d en t B -  Tim
Tim s ta te d  t h a t  he d id  n o t an n o ta te  in  o th e r  s u b je c ts  
t h i s  sem ester because " i t ’ s n o t necessary to  a n n o ta te  
s u b je c ts  l i k e  a g r i c u l t u r e  and m ath ." He f u r t h e r  e x p la in e d  
t h a t  he was doing f i n e  in  th ese  o th e r  courses w ith o u t  
a n n o ta t in g .
When asked i f  he would have an notated  in  B io lo g y  1001 
i f  he had not p a r t i c ip a t e d  in  t h i s  s tu d y , Tim d id  n o t g iv e  
a d e f i n i t i v e  answer. He s t a t e d , " I  don’ t  know. I t ’ s hard  
to  say . I f  I  th o u g h t i t  was an im p o rta n t c h a p te r  I  th in k  I  
w o u ld ."  Given T im ’ s p a s t reco rd  and s ta te m e n ts , i t
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appeared t h a t  h is  o v e r a l l  a t t i t u d e  toward a n n o ta t io n  is  
a p a t h e t ic .  He noted keep ing  up w ith  so much m a t e r ia l ,  
d i s t r a c t io n s  w h i le  re a d in g ,  and p a ra p h ras in g  as th e  main 
problems w ith  a n n o ta t io n .  A lthough he s ta te d  t h a t  
a n n o ta t io n  was h e lp f u l  d u r in g  rea d in g  and f o r  t e s t  
p r e p a r a t io n ,  he used th e  s t r a te g y  v e ry  1i t t l e  even though  
he agreed to  a n n o ta te  a l l  B io lo g y  1001 c h a p te rs  f o r  e x t r a  
c r e d i t .
S tud en t C -  Jane
Jane s ta te d  t h a t  she d id  n o t a n n o ta te  in  o th e r  
s u b je c ts  t h i s  sem ester because i t  was not necessary . She 
was e n r o l le d  in  math, speech, and E n g lis h  and re p o rte d  
making “B’ s" in  a l l  o f  th ese  s u b je c ts .  Jane s a id  t h a t  she 
would a n n o ta te  in  o th e r  courses “ i f  i t  was needed, 1 ik e  in  
re ad in g  c o u r s e s ." She a ls o  in d ic a te d  t h a t  she would e n ro l 1 
in  a c c o u n tin g , economics, psychology, p h ilo s o p h y , and 
t h e a t r e  in  th e  f a l l  and "m ight a n n o ta te  in  psychology and 
p h i lo s o p h y ."
Jane re p o r te d  t h a t  th e  d i f f i c u l t i e s  she had a n n o ta t in g  
were p ic k in g  o u t im p o rta n t in fo rm a t io n  and a n n o ta t in g  
u n fam i1i a r  m a t e r i a l . She a ls o  s ta te d  t h a t  a n n o ta t io n  was a 
good s t r a te g y  f o r  comprehension d u rin g  rea d in g  but no t ve ry  
h e lp f u l  f o r  t e s t  p r e p a r a t io n .
S tudent D -  C a r la
When asked why she d id  no t use a n n o ta t io n  in  o th e r  
courses t h i s  sem ester, C a r la  re p o r te d  doing w e l l  in  her
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o th e r  courses (m us ic , psychology) w ith o u t  us ing any 
s t r a t e g i e s .  When asked i f  she th o ug h t a n n o ta t io n  h e lp e d ,  
she r e p l i e d ,  " W e ll ,  no, no t r e a l l y ,  no more than  re a d in g  my 
l e c t u r e  n o te s . I ’ ve s tu d ie d  my a n n o ta t io n s  b e fo re  and 
d id n ’ t  h e lp  me any b e t t e r  on th e  t e s t . "  When asked i f  she 
would a n n o ta te  in  f u t u r e  courses , C a r la  s t a t e d , "Wei 1, 
yeah. I ’ l l  a n n o ta te  a 1 i t t l e  b i t .  I  won’ t  w r i t e  much."
O v e r a l l ,  i t  appeared t h a t  C a r la  had a n e g a t iv e  
a t t i t u d e  toward a n n o ta t io n .  Even though she agreed to  meet 
a l 1 req u ire m e n ts  o f  th e  research  p r o j e c t ,  C a r la  an n o ta te d  
v e ry  1 i t t l e  o f  th e  req u i red m a te r ia l  w h i le  a p a r t i c i p a n t  in  
th e  s tu d y , nor d id  she a n n o ta te  in  B io lo g y  1001 a f t e r  
dropping  o u t o f  th e  s tu d y . C a r la  noted t h a t  a n n o ta t io n  
he lped  her understand  what she read but d id  n o t h e lp  h e r  on 
exams and was e x tre m e ly  t im e  consuming.
R e s u lts  o f  A cro s s -S tu d en t A n a ly s is  
A g lo b a l a n a ly s is  o f  th e  d a ta  re v e a le d  s tro n g  p a t te rn s  
across p a r t i c i p a n t s .  Regarding th e  q u a n t i t y , q u a l i t y , and 
ad ju s tm e nts  o f  te x tm a rk in g ,  p e rc e p t io n s  o f  u t i 1 i t y  and 
spontaneous t r a n s f e r  o f  te x tm a rk in g ,  s i m i l a r i  t i e s  and 
d i f f e r e n c e s  emerged between th e  fo u r  p a r t i c i p a n t s .  A 
d is c u s s io n  o f  th e  a c ro s s -s tu d e n t  a n a ly s is  i s  p resen ted  
below.
Q u a n t i ty  and Adustment o f  Textm arking
O v e r a l l ,  s tu d e n ts  e x h ib i te d  a s tro n g  re s is ta n c e  to  
a n n o ta t io n .  A lthough th ey  a l l  completed a n n o ta t io n
assignments re q u ire d  f o r  developm ental re a d in g , none kept  
up w ith  th e  r e s e a r c h e r ’ s a n n o ta t io n  req u ire m e n ts  r e l a t i n g  
to  B io lo g y  1001. Some s tu d e n ts  p u t f o r t h  g r e a te r  e f f o r t  in  
a n n o ta t in g  than  o th e r s ,  however. Bob and Jane in c re a s e d  
t h e i r  e f f o r t s  to  keep up w ith  assignm ents and an no ta te d  
c o n s id e ra b ly  more m a te r ia l  as th e  sem ester prog ressed .
Bob, who an n o ta ted  a t o t a l  o f  12 1 /2  c h a p te rs  (132  pages) 
more than  any o f  th e  o th e r  s tu d e n ts ,  k e p t up w ith  th e  f i r s t  
and t h i r d  assignments b u t f e l l  behind on th e  second 
assignm ent. Jane an n o ta te d  one c h a p te r  (10  pages) f o r  th e  
f i r s t  assignm ent and 4 c h a p te rs  (4 0  pages) f o r  th e  second 
assignm ent.
On th e  o th e r  hand, Tim and C a r la  decreased t h e i r  
e f f o r t s  in  a n n o ta t in g  m a te r ia l  f o r  B io lo g y  1001. Tim 
decreased th e  amount an n o ta te d  by one h a l f ,  a n n o ta t in g  
th re e  c h a p te rs  (43  pages) f o r  th e  f i r s t  assignm ent and two 
c h a p te rs  (24  pages) f o r  th e  second assignm ent. C a r la  o n ly  
an n o ta ted  14 pages d u r in g  th e  n in e  week p e r io d  o f  her  
p a r t i c i p a t i o n  in  th e  re s e a rc h .
Q u a l i t y  and Adjustm ent o f  Textm ark ing
The q u a l i t y  o f  a n n o ta t io n s  among th e  fo u r  s tu d e n ts  
v a r ie d  c o n s id e ra b ly .  Three o f  th e  s tu d e n ts  a n no ta te d  to o  
much, w h i le  one o f  th e  s tu d e n ts  d id  n o t a n n o ta te  enough. 
Bob’ s , J a n e ’ s , and C a r l a ’ s a n n o ta t io n s  were e x tre m e ly  wordy 
and in c lu d e d  f a r  too  many d e t a i I s  and ex traneou s  
in fo r m a t io n ,  w h i le  T im ’ s a n n o ta t io n s  were s p a rs e , la c k in g
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in  s u p p o rt in g  d e t a i l s  and exam ples. Even though feedback  
from th e  developm ental rea d in g  in s t r u c t o r s  and th e  
re s e a rc h e r  addressed th e s e  a re a s ,  th e  tendency to  w r i t e  too  
much o r  too  l i t t l e  was c o n s is te n t  o v er  th e  res e a rc h  p e r io d .  
O v e r a l l ,  th e  a b i l i t y  t o  d is t in g u is h  im p o rta n t in fo rm a t io n  
from ex traneou s  in fo rm a t io n  remained poor, p a r t i c u l a r l y  f o r  
Jane.
Bob, Jane, and Tim i n i t i a l l y  had problems  
p a ra p h ras in g  and improved o n ly  m o d e ra te ly  over t im e .  T im ’ s 
a n n o ta t io n s ,  though o f te n  v e rb a t im  phrases , were n o t as 
wordy as Bob’ s and J a n e ’ s a n n o ta t io n s ,  which in c lu d e d  
com plete sentences from  th e  t e x t .  A lthough C a r la  focused  
on d e t a i l s ,  she paraphrased most t e x t  in fo rm a t io n  w e l l  and 
copied  ve ry  l i t t l e  v e rb a t im .
Of th e  f o u r ,  Tim had th e  b e s t developed symbol system. 
H is  symbols were o f te n  used in  i s o l a t i o n ,  however. S evera l  
s e c t io n s  o f  t e x t  were marked w ith  u n d e r l in e s ,  s t a r s ,  o r  
arrows w ith o u t  a n n o ta t io n s .  The o th e r  th re e  s tu d e n ts  
in c re a s e d  t h e i r  use o f  symbols and a b b r e v ia t io n s  over t im e  
but used them in  t h e i r  a n n o ta t io n s  r a t h e r  than  in  
i s o l a t i o n .
A l l  s tu d e n ts  i n i t i a l l y  had problems o rg a n iz in g  
in fo rm a t io n  and i d e n t i f y i n g  key concepts , and th ey  
c o n s is t e n t ly  ig nored  g ra p h ic  a id s .  E a r l i e r  a n n o ta t io n s  
lacked  head ings, and l i t t l e  a t te m p t was made to  enumerate  
o r  r e l a t e  in fo r m a t io n .  S u f f i c i e n t  d e t a i l s  and examples
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were o f te n  la c k in g .  L a te r  a n n o ta t io n s  were g e n e r a l ly  
b e t t e r  o rg a n iz e d .
The a b i l i t y  to  i d e n t i f y  key concepts was v i r t u a l l y  the  
same (main id e a  scores  rang in g  from 66% to  69%) f o r  Bob, 
Tim, and Jane. I t  i s  d i f f i c u l t  to  compare th ese  scores  
w ith  C a r l a ’ s score  o f  97% ( 5 9 /6 1 )  because she an nota ted  
o n ly  14 pages. Scores on l a t e r  a n n o ta t io n s  f o r  a l l  
s tu d e n ts  (w i th  th e  e x c e p t io n  o f  C a r la ,  who o n ly  anno ta ted  
one s e t )  ranged from  88% to  93%. T im ’ s score o f  92%
( 5 5 /6 0 )  may be i n f l a t e d ,  however, because he o n ly  anno tated  
24 pages. O v e r a l l ,  s tu d e n ts ’ a b i l i t y  t o  i d e n t i f y  key 
concepts in c re a s e d .
Perhaps th e  most obvious s i m i l a r i t y  among s tu d e n ts ’ 
te x tm a rk in g  p a t te rn s  was th e  i n i t i a l  in a t t e n t i o n  to  g ra p h ic  
a id s .  G raphic  a id s  were c o n s is te n t ly  ignored in  a l l  e a r ly  
s e ts  o f  a n n o ta t io n s .  Most g ra p h ic  a id s  in  a l l  l a t e r  s e ts ,  
however, were marked in  some manner. A lthough some o f  th e  
g ra p h ic  a id s  were s im p ly  s t a r r e d  o r  noted w ith  d i r e c t iv e s  
such as " le a r n  t h is "  o r  "go o v e r ,"  o th e rs  were anno ta ted  
and connected w ith  arrow s to  r e la t e d  p a r ts  o f  th e  t e x t .
In  p a r t i c u l a r ,  Bob’ s a n n o ta t io n s  o f  g ra p h ic  a id s  
in c lu d e d  g r e a t  d e t a i l ,  p ic tu r e s  were o f te n  redrawn, and 
c a p t io n s  a n n o ta te d . Bob was a ls o  th e  most a c t i v e l y  
in v o lv e d  w ith  th e  t e x t ,  ev idenced by h is  a t te m p ts  to  answer 
q u e s tio n s  a t  th e  end o f  ch a p te rs  and s o lv e  p u n n ett  squares  
in  th e  t e x t  m arg ins . T im ’ s and J a n e ’ s a t t e n t io n  to  g ra p h ic
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a id s ,  on th e  o th e r  hand, was more p a s s iv e ,  c o n s is t in g  
s im p ly  o f  s t a r s ,  u n d e r l in e s ,  o r  one-word la b e ls .  O v e r a l l ,  
s tu d e n ts  p a id  more a t t e n t i o n  to  th e  whole t e x t  as th e  
sem ester p rogressed . G raphic  a id s ,  summary s ta te m e n ts , and 
c h a p te r  summaries were u s u a l ly  marked w ith  u n d e r l in e s  and 
s t a r s ,  and sometimes a n n o ta te d .
A ttem pts to  d is c o v e r  what in fo rm a t io n  s tu d e n ts ’ 
a n n o ta t io n s  o m it  re v e a le d  a n o th er  t re n d  in  te x tm a rk in g .
Bob and Tim re p o r te d  t h a t  th e y  sk ipped over f a m i l i a r  
m a te r ia l  o r  m a te r ia l  co ns id ered  u n im p o rta n t. A lthough both  
i n i t i a l l y  co ns idered  m a te r ia l  no t covered d u rin g  B io lo gy  
1001 le c tu r e s  u n im p o rta n t,  Bob began a n n o ta t in g  a l l  
m a te r ia l  a f t e r  f a i l i n g  h is  f i r s t  exam. Tim, however, 
co n tin ued  to  a n n o ta te  v e ry  l i t t l e .
Jane, u n l ik e  th e  o th e r  th re e  s tu d e n ts ,  who 
c o n s is t e n t ly  an no ta ted  m a te r ia l  th rough out a c h a p te r ,  
a n n o ta te d  o n ly  th e  f i r s t  few pages o f  ch a p te rs  in  th e  f i r s t  
s e t .  L a te r ,  however, she c o n s is te n t ly  an nota ted  c h a p te rs  
from b eg in n in g  to  end.
In  sum, Bob and Jane in cre as ed  t h e i r  e f f o r t s  over th e  
sem ester, r e s u l t in g  in  a g r e a te r  q u a n t i ty  and m o dera te ly  
improved q u a l i t y  o f  te x tm a rk in g .  On th e  o th e r  hand, T im ’ s 
and C a r l a ’ s e f f o r t s  d im in is h e d . The q u a n t i ty  o f  
te x tm a rk in g  decreased m arked ly , and th e  q u a l i t y  improved 
m in im a l ly .
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Reasons f o r  Textm ark ing  Adjustm ent
A lthough reasons f o r  te x tm a rk in g  ad jus tm e n t v a r ie d  
across s tu d e n ts ,  i n t e r e s t in g  p a t te rn s  emerged. Bob, Tim, 
and Jane c i t e d  knowledge o f  m a te r ia l  as a f a c t o r  in  
d e c id in g  what m a te r ia l  to  a n n o ta te .  Bob and Tim i n i t i a l l y  
a n n o ta te d  o n ly  u n f a m i l ia r  m a t e r ia l ,  o r  m a te r ia l  t h a t  was 
r e f e r r e d  to  d u rin g  le c t u r e s .  N e i th e r  f e l t  th e  need to  
a n n o ta te  f a m i l i a r  o r  e a s i l y  understood m a t e r ia l ;  
t h e r e f o r e ,  th ey  i n i t i a l l y  ig nored  much in fo r m a t io n .  As 
p r e v io u s ly  s t a te d ,  Bob a t te n d e d  to  a l l  t e x t  in fo rm a t io n  
a f t e r  f in d in g  o u t h is  f a i l i n g  exam grade, bu t Tim co ntinued  
t o  a n n o ta te  v e ry  l i t t l e .
On th e  o th e r  hand, Jane tended to  a n n o ta te  more 
f a m i l i a r  o r i n t e r e s t in g  m a te r ia l  because she was b e t t e r  
a b le  to  understand and p u t t e x t  in fo rm a t io n  in  her own 
words. Thus, her  a n n o ta t io n s  in cre as ed  f o r  m a te r ia l  
d e a l in g  w ith  th e  human re p ro d u c t iv e  system, which was 
f a m i l i a r  and in t e r e s t in g  to  h e r .  She a ls o  found i t  e a s ie r  
to  a n n o ta te  h is t o r y  in  her developm ental re a d in g  c la s s  
because i t  was a s u b je c t  o f  i n t e r e s t  to  h e r .
Performance on th e  f i r s t  B io lo gy  1001 exam was a ls o  
m entioned as a f a c t o r  in f lu e n c in g  e f f o r t s  a t  te x tm a rk in g .  
Both Bob and Jane re p o r te d  in c re a s in g  t h e i r  e f f o r t s  a f t e r  
l e a r n in g  o f  t h e i r  f a i l i n g  exam grades.
E x p e c ta t io n  o f  t e s t  m a te r ia l  a ls o  d i r e c t e d  s tu d e n ts  to  
a n n o ta te  s p e c i f i c  in fo r m a t io n .  A l l  s tu d e n ts ,  w ith  th e
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e x c e p t io n  o f  C a r la ,  re p o r te d  paying g r e a te r  a t t e n t io n  to  
g ra p h ic  a id s  d e a l in g  w i th  s tag e s  o f  c e l l  re p ro d u c t io n  
because o f  th e  emphasis p lace d  on t h i s  s u b je c t  d u rin g  
l e c t u r e s .  The c o n te n t  o f  th e  f i r s t  B io lo g y  1001 exam 
in f lu e n c e d  Bob’ s a n n o ta t io n s  in  p a r t i c u l a r .  Because o f  th e  
in c lu s io n  o f  so many q u e s t io n s  requ i r in g  knowledge o f  
d e t a i l s ,  Bob began a n n o ta t in g  "every  l i t t l e  t h in g ."
Jane and Tim noted t e x t  d i f f i c u l t y  and poor a b i l i t y  to  
use th e  s t r a te g y  as reasons f o r  n o t m eeting th e  f i r s t  
a n n o ta t io n  req u i rem ents . Both complained t h a t  th e  t e x t  
in c lu d e d  to o  much in fo r m a t io n  and to o  many d e t a i I s .  Jane 
f u r t h e r  mentioned t h a t  th e  t e x t  had to o  many d i f f i c u l t  
v o c a b u la ry  words, and t h a t  she s im ply  cou ld  not a n n o ta te  
m a te r ia l  t h a t  she co u ld  n o t und ers tand . Tim a ls o  s ta te d  
t h a t  i t  was to o  hard t o  p u t th e  t e x t  m a te r ia l  in  h is  own 
words. Jane e x p la in e d  t h a t  she cou ld  n o t use th e  s t r a te g y  
v e ry  w e l l  because she co u ld  no t d is t in g u is h  im p o rta n t from  
t r i v i a l  in fo rm a t io n  when d e a l in g  w ith  u n fam i1 i a r  c o n te n t  
and d i f f i c u l t  t e x t .  A lthough Tim d id  no t m ention having a 
s i m i l a r  problem , document a n a ly s is  re v e a le d  t h a t  he a ls o  
had d i f f i c u l t y  d e c id in g  what in fo rm a t io n  was im p o rta n t  
enough t o  a n n o ta te .
Bob s ta te d  t h a t  he le a rn e d  how to  paraphrase  by 
w atch ing  h is  developm ental rea d in g  in s t r u c t o r  model th e  
p ro ced u re . No o th e r  s tu d e n t  made m ention o f  th e  in f lu e n c e  
o f  feedback from t h e i r  developm ental re ad in g  in s t r u c t o r  o r
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th e  re s e a rc h e r  on t h e i r  te x tm a rk in g .  I t  i s  n o t c le a r ,  
t h e r e f o r e ,  what r o le  th e  f a c t o r  o f  feedback p layed  in  
s tu d e n ts ’ te x tm a rk in g .
In  sum, many f a c t o r s  were g iven  t o  e x p la in  s tu d e n ts ’ 
ad jus tm en t o f  te x tm a rk in g .  F a c to rs  which appeared to  have 
th e  s t ro n g e s t  e f f e c t ,  however, were p r i o r  knowledge a n d /o r  
i n t e r e s t  o f  m a te r ia l  and e x p e c ta t io n s  o f  t e s t  m a t e r ia l .  
O ther f a c t o r s ,  such as a b i l i t y  to  use th e  s t r a te g y  and 
fe edb ack , appeared t o  be o f  le s s e r  in f lu e n c e .
P e rc e p tio n s  o f  S t r a te g y  U t i l i t y
P e rc e p tio n s  o f  te x tm a rk in g  u t i l i t y  were r e l a t i v e l y  
c o n s is te n t  across th e  fo u r  s tu d e n ts .  A l l  s ta te d  t h a t  
a n n o ta t in g  helped them c o n c e n tra te  and comprehend b e t t e r  
w h ile  re a d in g . Bob and Tim b e l ie v e d  a n n o ta t io n  helped in  
t e s t  p r e p a r a t io n ,  and Jane b e l ie v e d  a n n o ta t io n  would he lp  
w ith  t e s t  p r e p a r a t io n  o n ly  i f  th e  c o n te n t  was w e l l  
understood . Jane f u r t h e r  e x p la in e d  t h a t  memorizing  
a n n o ta t io n s  would n o t be s u f f i c i e n t  and t h a t  un derstand ing  
th e  t e x t  was necessary  to  answer t e s t  q u e s t io n s  t h a t  
re q u ire d  a p p l ic a t io n .  Jane d id  n o t b e l ie v e  t h a t  a n n o ta t in g  
helped her on her exam because she d id  no t understand th e  
c o n te n t .  C a r la  was th e  o n ly  s tu d e n t  who s ta te d  t h a t  
a n n o ta t in g  would n o t a f f e c t  t e s t  perform ance.
A l l  s tu d e n ts  re p o r te d  t h a t  th e  main d isad van tag e  o f  
a n n o ta t io n  was th e  f a c t  t h a t  i t  was e x tre m e ly  t im e  
consuming. Only Jane noted t h a t  a n n o ta t io n  was e f f i c i e n t
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when used f o r  s tu d y in g .  She s t a te d ,  " I t  h e lp s  me w ith  
s tu d y in g .  I  went o v er  i t  [ h is t o r y ]  and i t  was f a s t e r  than  
r e - r e a d i n g . ”
S tu d e n ts ’ s ta te m e n ts  about th e  u t i l i t y  o f  te x tm a rk in g  
were g e n e r a l ly  c o n s is te n t  w ith  t h e i r  use o f  th e  s t r a t e g y .  
Only T im ’ s s ta te m e n ts  were in c o n s is te n t  w ith  h is  e f f o r t s .  
A lthough he re p o rte d  t h a t  a n n o ta t io n  was a u s e fu l s t r a te g y  
f o r  comprehension and t e s t  p r e p a r a t io n ,  h is  use o f  th e  
s t r a te g y  was m in im a l . On th e  o th e r  hand, Bob’ s and J a n e ’ s 
s ta te m e n ts  about th e  u s e fu ln e s s  o f  a n n o ta t io n  were  
r e f l e c t e d  in  th e i  r  in c re a s e d  e f f o r t s  and C arl a ’ s 
n e g a t iv e  s ta te m e n ts  about a n n o ta t io n  were r e f l e c t e d  in  her  
decreased e f f o r t s .
Spontaneous T ra n s fe r
C onsis tency  was p a r t i c u l a r l y  noted in  th e  a re a  o f  
t r a n s f e r .  None o f  th e  s tu d e n ts  re p o rte d  t r a n s f e r r in g  
te x tm a rk in g  to  o th e r  courses d u rin g  th e  sem ester, and each  
re p o r te d  s i m i l a r  reasons f o r  f a i l u r e  to  do so. A lthough  
a l 1 s tu d e n ts  e x p la in e d  t h a t  th e  s t r a te g y  was not needed, 
t h e i r  reasons f o r  t h i s  judgment were d i f f e r e n t .  Bob and 
Tim s t a te d  t h a t  th e  courses in  which th ey  were e n r o l le d  
were n o t a p p r o p r ia te  f o r  a n n o ta t io n .  Bob was e n ro l le d  in  
c a lc u lu s ,  c h e m is try ,  and ex p e r im e n ta l s t a t i s t i c s ,  and Tim 
was e n ro l le d  in  a g r i c u l t u r e  and math. Jane and C a r la  both  
s t a te d  t h a t  th ey  were a b le  to  make good grades w ith o u t
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a n n o ta t in g .  Jane was e n r o l le d  in  E n g l is h ,  speech, and 
math, and C a r la  was e n r o l le d  in  music and psychology.
A l l  s tu d e n ts  a ls o  s ta te d  t h a t  th e y  would a n n o ta te  in  
o th e r  courses i f  a p p r o p r ia te .  T h e ir  responses h in te d  a t  
tenuous in t e n t io n s ,  however. Tim, Jane, and C a r la  a l l  
s ta te d  t h a t  th e y  m ight a n n o ta te  in  th e  f u t u r e .  C a r la  
f u r t h e r  q u a l i f i e d  her response w ith  " I  won’ t  w r i t e  much." 
Only Bob re p o rte d  t h a t  he would s p e c i f i c a l l y  a n n o ta te  in  
courses t h a t  r e q u ire d  s u b s ta n t ia l  re a d in g .
CHAPTER FOUR 
DISCUSSION
The purpose o f  th e  p re s e n t  s tudy was to  examine 
d i r e c t e d  and spontaneous t r a n s f e r  o f  c o l le g e  developm ental 
rea d in g  s tu d e n ts ’ te x tm a rk in g  s t r a te g y  use.
T ra n s 1a t a b i 1i t y  (G oetz  & LeCompte, 1984) o f  r e s u l t s  should  
be co ns id ered  in  l i g h t  o f  th e  f o l lo w in g  l i m i t a t i o n s .
F i r s t ,  a lth o u gh  th e  fo u r  p a r t i c ip a n t s  appeared to  be 
r e p r e s e n t a t iv e  o f  L o u is ia n a  S ta te  U n iv e r s i t y  developm ental 
re ad in g  s tu d e n ts  ( e . g . ,  s i m i l a r  s ta n d a rd iz e d  t e s t  s c o re s ,  
s i m i l a r  a g e s ) ,  because o f  t h e i r  in d iv id u a l  a t t r i b u t e s ,  
t r a n s 1a t a b i 1 i t y  to  o th e r  developm ental read ing  s tu d e n ts  
should be undertaken  w i th  c a u t io n .  A ls o , t r a n s l a t a b i 1 i t y  
to  o th e r  developm ental re ad in g  programs may be l im i t e d  to  
th ose  based on a s t r a t e g i c  le a rn in g  approach r a th e r  than a 
d is c r e t e  s k i l l s  approach.
A p o s s ib le  t h r e a t  t o  th e  e x te r n a l  v a l i d i t y  o f  t h i s  
study was th e  use o f  o n ly  fo u r  s tu d e n ts  as p a r t i c ip a n t s .
I t  may be argued t h a t  an a n a ly s is  o f  such a few cases t h a t  
were no t randomly chosen from th e  t a r g e t  p o p u la t io n  leads  
t o  b ia s  because o f  th e  unique c h a r a c t e r is t i c s  o f  th e  cases  
chosen. For th e  purposes o f  t h i s  s tu d y , however, f o r  an 
in -d e p th  u n d e rs tan d in g  o f  th e  processes in v o lv e d  in  
le a rn in g  and t r a n s f e r r i n g  o f  s t r a t e g ie s  to  emerge, i t  was 
necessary to  l i m i t  th e  number o f  p a r t i c ip a n t s  (Borg & G a l l ,  
1989) because o f  th e  la rg e  amount o f  d a ta  in v o lv e d .
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Another l i m i t a t i o n ,  in h e re n t  in  q u a l i t a t i v e  
m ethodology, was th e  use o f  s e l f - r e p o r t  d a ta  (G a rn e r ,  1982) 
o b ta in e d  from  s tu d e n t  jo u r n a ls  and in te r v ie w s .  The 
eagerness o f  th e  p a r t i c ip a n t s  to  p le a s e  th e  in t e r v ie w e r ,  o r  
th e  tendency o f  th e  in t e r v ie w e r  t o  seek o u t answers t h a t  
supported  her p reconceived  n o t io n s ,  known as response  
e f f e c t ,  may have c o n tr ib u te d  to  b ia s  o f  th e  d a ta .  To 
combat t h i s  p o s s i b i l i t y ,  th e  re s e a rc h e r  ke p t a jo u r n a l  o f  
personal im pressions and responses to  s tu d e n ts  d u rin g  
in te r v ie w  s e s s io n s , and c a r e f u l l y  examined t r a n s c r ip t s  f o r  
le a d in g  q u e s t io n s .  A p o s s ib le  in s ta n c e  o f  response e f f e c t  
may have been in d ic a te d  in  th e  p a r t i c i p a n t ,  Tim. The 
re s e a rc h e r  was aware o f  t h i s  p o s s i b i l i t  e a r ly  in  th e  s tu d y , 
how ever, and in t e r p r e t e d  r e s u l t s  in  1 ig h t  o f  t h i s  
1 i m i t a t i o n .  The re s e a rc h e r  defends th e  use o f  s e l f - r e p o r t  
measures on th e  grounds t h a t  such methods a re  1 ik e ly  to  
y ie ld  th e  more co m p le te , d e t a i l e d  in fo rm a t io n  requ i red to  
answer th e  research  q u e s t io n s .
F i n a l l y , using o n ly  one c o n te n t  a re a  to  examine  
a n n o ta t io n  t r a n s f e r  1im i t s  t r a n s l a t a b i 1 i t y .  Because t h i s  
study in v e s t ig a te d  t r a n s f e r  o f  a n n o ta t io n  to  th e  c o n te n t  
a re a  o f  b io lo g y , c o n c lu s io n s  about o th e r  c o n te n t  a reas  
should n o t be drawn.
Given th e  1 im i t a t io n s  o f  t h i s  s tu d y , p a t te rn s  t h a t  
emerged from  th e  research  qu e s tio n s  lead  to  s e v e ra l  
c o n c lu s io n s . Exam ination  o f  th e  q u a n t i t y ,  q u a l i t y ,
and ad ju s tm en ts  o f  s tu d e n ts ’ te x tm a rk in g ,  as w e l l  as 
s tu d e n ts ’ p e rc e p t io n s  o f  te x tm a rk in g  u t i l i t y  and reasons  
f o r  th e  la c k  o f  t r a n s f e r  re v e a le d  th e  f o l lo w in g :  ( a )
A lthough e f f o r t s  v a r i e d , s tu d e n ts  genera l 1y e x h ib i te d  
s tro n g  r e s is ta n c e  to  a n n o ta t io n ;  (b )  s tu d e n ts  e i t h e r  
a n n o ta te d  to o  much o r  to o  l i t t l e  in fo rm a t io n ;  ( c )  s tu d e n ts  
had d i f f i c u l t y  d is t in g u is h in g  im p o rta n t  from t r i v i a l  
in fo r m a t io n ,  o rg a n iz in g  in fo r m a t io n ,  and p a ra p h ra s in g , and 
th e y  i n i t i a l l y  ig no red  g ra p h ic  a id s ;  (d )  a ltho u g h  s tu d e n ts  
gave v a r ie d  reasons f o r  a d ju s t in g  te x tm a rk in g ,  t h e i r  
e x is t i n g  knowledge o f  c o n te n t  m a te r ia l  and t e s t  
e x p e c ta t io n s  appeared to  be th e  s t ro n g e s t  f a c t o r s ;  ( e )  
p e rc e p t io n s  o f  te x tm a rk in g  u t i 1i t y  v a r ie d  1i t t l e  across  
s tu d e n ts ;  ( f ) s tu d e n ts ’ s ta te m e n ts  o f  te x tm a rk in g  u t i 1 i t y  
were c o n s is te n t  w ith  t h e i r  use o f  th e  s t r a t e g y ,  w i th  th e  
e x c e p t io n  o f  one s tu d e n t;  and (g )  s tu d e n ts  gave th e  same 
reasons f o r  la c k  o f  te x tm a rk in g  t r a n s f e r  to  o u ts id e  
c o u rs e s . A com plete d is c u s s io n  o f  th ese  r e s u l t s  is  
p res en ted  be1ow.
Q u a n t i ty  and A djustm ent o f  Textm ark ing
A lthough th e  q u a n t i t y  o f  a n n o ta t io n s  f o r  th e  fo u r  
s tu d e n ts  v a r ie d  and changed over t im e ,  s tro n g  re s is ta n c e  to  
a n n o ta t io n  was e x h ib i t e d .  Even though a l l  s tu d e n ts  kep t up 
w ith  a n n o ta t io n  assignm ents in  t h e i r  developm ental read in g  
c la s s ,  th e y  d id  n o t keep up w ith  a n n o ta t io n  assignments in  
B io lo g y  1001. S e v e ra l reasons may account f o r  s tu d e n ts ’
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d e c is io n s  to  a n n o ta te  in  developm ental rea d in g  and n o t in  
B io lo g y  1001. F i r s t ,  m o t iv a t io n  to  a n n o ta te  in  
developm ental read in g  was perhaps s t ro n g e r  because 
co m p le tio n  o f  assignm ents was a p a r t  o f  th e  req u ire m e n ts  to  
e x i t  from th e  co u rse . Research exam ining th e  e f f e c t s  o f  
perform ance go als  ( e . g . ,  Dweck & E l l i o t t ,  1983; N ic h o l Is ,  
1984) on m o t iv a t io n  to  a c h ie ve  may e x p la in  t h i s  b e h a v io r .  
T h is  research  has suggested t h a t  s tu d e n ts  a re  m o tiv a te d  to  
a c h ie v e  to  ga in  fa v o r a b le  judgments o f  t h e i r  competence 
( e . g . ,  exams) .
The amount o f  in fo rm a t io n  re q u ire d  to  be an no ta te d  was 
a ls o  much le s s  in  developm ental read in g  than in  B io lo g y  
1001; o n ly  fo u r  c h a p te rs  were assigned f o r  developm ental  
re a d in g , as opposed t o  28 c h a p te rs  f o r  B io lo g y  1001. 
S tuden ts  a ls o  re c e iv e d  e x t r a  c r e d i t  in  developm ental 
re a d in g  f o r  a n n o ta t in g  in  B io lo g y  1001 b u t no p e n a l ty  i f  
th e y  d id  n o t meet th e  requ irem ents  o f  research  
p a r t i c i p a t i o n .
Second, o n ly  two s tu d e n ts ,  Bob and Tim , i n i t i a l l y  
b e l ie v e d  t h a t  th e  s t r a te g y  would a c t u a l l y  h e lp  them on th e  
t e s t .  Jane and C a r la  "hated" a n n o ta t io n  and d id  no t th in k  
i t  would h e lp  them on th e  exam. As th e  semester  
prog ressed , however, Bob and Jane in cre as ed  t h e i r  e f f o r t s  
in  th e  b e l i e f  t h a t  a n n o ta t io n  would h e lp  them on t h e i r  
second b io lo g y  exam. On th e  o th e r  hand, Tim and C a r la
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appeared to  have g iven  up and decreased t h e i r  e f f o r t s  
c o n s id e ra b ly .
T h i r d ,  a l l  s tu d e n ts  re p o rte d  t h a t  a n n o ta t in g  f o r  
B io lo g y  1001 was more d i f f i c u l t  than a n n o ta t in g  th e  
h i s t o r y ,  b io lo g y ,  and psychology c h a p te rs  in  developm ental  
re a d in g . S tudents  co ns idered  th e  B io lo g y  1001 t e x t  
e x tre m e ly  d i f f i c u l t  because i t  had to o  much in fo rm a t io n  and 
too  many d e t a i l s  and u n f a m i l ia r  v o cab u la ry  words. Tim and 
Jane complained t h a t  i t  was d i f f i c u l t  to  d is t in g u is h  
im p o rta n t  from t r i v i a l  in fo rm a t io n  and paraphrase m a te r ia l  
because o f  th ese  f a c t o r s .  The p a t t e r n  o f  Jan e ’ s i n i t i a l  
a n n o ta t io n s  o f  B io lo g y  1001 re v e a le d  h e r f r u s t r a t i o n  over  
t e x t  d i f f i c u l t y .  She an nota ted  th e  f i r s t  two to  fo u r  pages 
o f  th e  c h a p te r ,  u n d e r l in e d  w ith o u t  a n n o ta t in g  th e  n e x t one 
or two pages, and th en  f a i l e d  to  mark th e  rem ainder o f  th e  
c h a p te r .  Jane s t a t e d ,  " . . . I ’ l l  be doing i t  [a n n o ta t in g ]  
and a l l  o f  a sudden i t ’ s l i k e  I  c a n ’ t  do t h i s  anymore. I  
d id  l i k e  beg in n ings o f  c e r t a in  c h a p t e r s . . . .when I  go t  
f r u s t r a t e d  I  j u s t  read th e  t h in g ."
An exam in a tio n  o f  th e  B io log y  1001 te x tb o o k  g e n e r a l ly  
supports  s tu d e n ts ’ d e s c r ip t io n  o f  th e  t e x t .  The t e x t  is  
dense w ith  d e t a i l s  and r e p le t e  w ith  c o n t e n t - s p e c i f i c  
v o c a b u la ry . A lthough a g lo s s a ry  o f  th e  t e x t ’ s main 
d e f i n i t i o n s  is  p ro v id e d , i t  is  lo c a te d  a t  th e  end o f  th e  
t e x t ,  making i t  in c o n v e n ie n t  f o r  th e  re a d e r  to  r e f e r  to  
d e f i n i t i o n s .  The t e x t ’ s p h y s ic a l c h a r a c t e r is t i c s  a ls o  may
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have g iven  i t  a " fo rm id a b le "  q u a l i t y .  In  a d d i t io n  to  being  
dense w ith  d e t a i l s  and v o c a b u la ry , th e  850-page t e x t  is  
heavy and cumbersome, which makes i t  awkward to  m a n ip u la te .  
O v e r a l l ,  i t  appears t h a t  s tu d e n ts ’ i n i t i a l  r e lu c ta n c e  to  
a n n o ta te  may have been due, in  p a r t ,  to  th e  in t im id a t in g  
n a tu re  o f  th e  te x tb o o k .
The o v e r a l l  r e s is ta n c e  to  a n n o ta t io n  is  c o n s is te n t  
w ith  N is t  and K i r b y ’ s (1 9 8 9 )  f in d in g s  t h a t  s tu d e n ts  
an nota ted  l i t t l e  o r  n o t a t  a l l .  Even though s tu d e n ts  in  
th e  p re s e n t s tudy were t r a in e d  in  a n n o ta t io n  and e x p l i c i t l y  
asked to  ap p ly  th e  s t r a t e g y  to  B io lo g y  1001, th ey  an notated  
few o f  th e  re q u ire d  assignm ents . S tud en ts  d id ,  however, 
an n o ta te  c o n s id e ra b ly  more than th e  s tu d e n ts  in  N is t  and 
K ir b y ’ s (1 9 8 9 )  s tu d y , who were prob ab ly  n o t t r a in e d  in  
a n n o ta t io n ,  and who, f o r  th e  most p a r t ,  o n ly  h ig h l ig h te d  
t e x t .  These f in d in g s  suggest t h a t  t r a i n i n g  s tu d e n ts  in  
a n n o ta t io n  and prom pting them to  use th e  s t r a te g y  may 
in c re a s e  t h e i r  use o f  th e  s t r a t e g y ,  bu t o n ly  m in im a l ly .
S tu d e n ts ’ r e s is ta n c e  to  a n n o ta t io n  is  a ls o  c o n s is te n t  
w ith  research  f in d in g s  t h a t  s tu d e n ts  tend  to  use more 
p ass ive  s t r a t e g ie s  when re a d in g . S eve ra l re s e a rc h e rs  
( e . g . ,  Anderson & A rm b ru s te r , 1984; M ealey , F r a z i e r ,  & 
Duchein, 1990; Snyder & P re s s le y ,  1988) found t h a t  c o l le g e  
s tu d e n ts  t y p i c a l l y  memorize, r e re a d ,  and " look over" when 
re ad in g  and s tu d y in g  t e x t .  S im i la r  f in d in g s  were in d ic a te d  
in  Wandersee’ s (1 9 8 8 )  a n a ly s is  o f  how c o l le g e  s tu d e n ts
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approach rea d in g  an u n f a m i l ia r  te x tb o o k  c h a p te r  f o r  
comprehension. T h is  s tudy re v e a le d  t h a t  fe w er  than 5 0 *  o f  
th e  133 s tu d e n ts  in  th e  sample used a c t iv e  s t r a t e g ie s  t h a t  
in v o lv e d  c o n s tru c t io n  o f  o r g a n iz a t io n a l  t o o ls  such as 
o u t l in e s ,  concept maps, o r  diagrams as th ey  read and 
s tu d ie d  a te x tb o o k  c h a p te r .
S c h a l l e r t , A le x a n d e r , and Goetz* (1 9 8 8 )  a n a ly s is  o f  
th e  ways s tu d e n ts  use te x tb o o k s  re v e a le d  s i m i l a r  tre n d s  
among un derg raduate  s tu d e n ts  e n ro l le d  in  an ed u c a tio n  
methods co urse . O v e ra l l  f in d in g s  in d ic a te d  t h a t ,  o f  seven 
s tu d e n ts  e n r o l le d  in  c o l le g e  s c ien ce  courses , o n ly  one read  
and took n o te s , fo u r  read and h ig h l ig h t e d ,  one read on ly  
p o r t io n s  o f  th e  t e x t ,  and one d id  no t even look a t  th e  
t e x t .  A ga in , th e  in d ic a t io n  i s  t h a t  s tu d e n ts  tend to  use 
p a ss ive  o r  no s t r a t e g ie s .
N e g le c t in g  to  a n n o ta te  may a ls o  be e x p la in e d  in  l i g h t  
o f  th e  concept o f  s t r a te g y  u t i l i t y .  Jane and C a r la ,  who 
d id  no t i n i t i a l l y  p e rc e iv e  a n n o ta t io n  to  be u s e fu l f o r  t e s t  
p r e p a r a t io n ,  a n n o ta te d  m in im a l ly ,  w h i le  Bob and Tim, who 
b e l ie v e d  t h a t  a n n o ta t io n  would enhance t e s t  perform ance,  
an no ta te d  th re e  and f i v e  c h a p te rs ,  r e s p e c t iv e ly .  These 
f in d in g s  a re  supported  by res e a rc h  in d ic a t in g  t h a t  
p e rc e iv e d  s t r a te g y  u t i l i t y  p o s i t i v e l y  a f f e c t e d  s t r a te g y  
t r a n s f e r  (Brown, B ra n s fo rd , F e r r a r a ,  & Campione, 1983;
D u ffy  e t  a l . ,  1 9 8 4 ) .  Even though s t r a te g y  u t i l i t y  was
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in c lu d e d  in  th e  t r a i n i n g  o f  a l l  fo u r  s tu d e n ts ,  Jane and 
C a r la  were a p p a re n t ly  unconvinced o f  a n n o ta t io n ’ s b e n e f i t s .
Some su p p ort f o r  s tu d e n ts ’ c l aims o f  t e x t  d i f f i c u l t y ,  
a ls o  c i t e d  by p a r t i c ip a n t s  as a reason f o r  n o t a n n o ta t in g ,  
may be found in  a re c e n t  r e p o r t  from th e  American  
A s s o c ia t io n  f o r  th e  Advancement o f  Science (1 9 8 9 )  
concern ing c u r r e n t  s c ie n c e  te x tb o o k s . T h is  r e p o r t  
contended t h a t  c u r r e n t  s c ien ce  te x tb o o k s  " . . .e m p h a s iz e  th e  
le a rn in g  o f  answers more than  th e  e x p lo r a t io n  o f  q u e s t io n s ,  
memory a t  th e  expense o f  c r i t i c a l  th o u g h t,  b i t s  and p iece s  
o f  in fo rm a t io n  in s te a d  o f  u n d ers tand in g s  in  c o n te x t ,  
r e c i t a t i o n  ov er a r g u m e n t . . . "  ( S c ience f o r  A l l  A m ericans, p. 
1 4 ) .  The la rg e  amount o f  re a d in g  re q u ire d  and d e n s i ty  o f  
d e t a i l s  in  th e  B io lo g y  1001 t e x t  may have posed problems  
f o r  developm ental re a d in g  s tu d e n ts ,  a lre a d y  a t  a 
d isad van tag e  because o f  read in g  comprehension problem s. 
Students  were tw ic e  re q u ire d  to  read as many as n in e  
c h a p te rs  d u rin g  a th re e -w e e k  p e r io d .  Not o n ly  d id  s tu d e n ts  
f a i l  to  a n n o ta te ,  but some f a i l e d  to  even read th e  re q u ire d  
c h a p te rs .  Tim, Jane, and C a r la  a d m it te d  no t keeping up 
w ith  th e  re a d in g , and i t  is  no t c le a r  w hether Bob a c t u a l l y  
read a l l  assigned c h a p te rs .
T h is  re s is ta n c e  to  re ad in g  t e x t  and s t r a te g y  use is  
supported by re c e n t  res e a rc h  K le t z ie n  (1 9 9 1 )  in d ic a t in g  
t h a t  s t r a te g y  use d e c l in e d  f o r  poor comprehenders as t e x t s  
became more d i f f i c u l t .  In  th e  K le t z ie n  (1 9 9 1 )  s tu d y , a
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comparison o f  good and poor comprehenders re v e a le d  t h a t  on 
easy passages, both groups used th e  same ty p e  and number o f  
s t r a t e g i e s ,  bu t as passage d i f f i c u l t y  in c re a s e d , poor 
comprehenders used fe w e r  ty p es  o f  s t r a t e g ie s  and used 
s t r a t e g ie s  le s s  o f te n  than  good comprehenders. These 
f in d in g s  su p p ort those o f  th e  p re s e n t s tu d y , which appeared  
to  in d ic a t e  t h a t  t e x t  d i f f i c u l t y  f r u s t r a t e d  s tu d e n ts  to  th e  
p o in t  o f  p re v e n t in g  t h e i r  re a d in g  th e  t e x t  as w e l l  as using  
te x tm a rk in g  s t r a t e g i e s .
In  summary, r e s u l t s  o f  th e  p re s e n t study r e v e a l in g  
s tu d e n ts ’ re s is ta n c e  to  a n n o ta t io n  su p p ort p rev io u s  
rese arch  f in d in g s  re g a rd in g  p a ss ive  s t r a te g y  use and 
sc ien ce  te x tb o o k  d i f f i c u l t y .  S tudents  tended to  use 
pass ive  s t r a t e g ie s  and were e x tre m e ly  r e lu c t a n t  to  read or  
a n n o ta te  m a te r ia l  t h a t  was d i f f i c u l t  to  understand .
Q u a l i t y  and A djustm ent o f  Textm ark ing
Document a n a ly s is  re v e a le d  common tre n d s  across  
s tu d e n ts  in  a n n o ta t io n  q u a l i t y .  P a r t i c u l a r l y  n o t ic e a b le  
was th e  tendency to  o v e ra n n o ta te  o r un d e ran n o ta te : Three  
s tu d e n ts  an n o ta ted  to o  much, and one s tu d e n t an n o ta ted  too  
l i t t l e .  These r e s u l t s  su p p o rt Simpson and N i s t ’ s (1 9 9 0 )  
f in d in g s  t h a t  most n o v ic e  a n n o ta to rs  f e l l  in to  one o f  th re e  
c a te g o r ie s :  ( a )  s tu d e n ts  who a n n o ta te  to o  much; (b )  
s tu d e n ts  who do not a n n o ta te  enough; and ( c )  s tu d e n ts  who 
cannot p r e c is e ly  s t a t e  key id e a s . Bob, Jane, and C a r la  
f e l l  in to  th e  f i r s t  c a te g o ry .  S im i la r  to  th e  s tu d e n ts  in
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Simpson and N i s t ’ s (1 9 9 0 )  s tu d y , Bob and Jane had problems  
p a ra p h ras in g  and o f te n  w ro te  v e rb a t im  phrases and sentences  
in  th e  m argins. Bob e x p la in e d  t h a t  he t r i e d  to  paraphrase  
when he could  but t h a t  i t  helped him to  " w r i te  every  l i t t l e  
th in g "  and w r i t e  in  com plete sen tences . Jane re p o rte d  t h a t  
she could  no t paraphrase because she could  n e i t h e r  
understand nor d e f in e  u n f a m i l ia r  vo cab u la ry  from th e  
c o n te x t .  For th ese  reasons, her a n n o ta t io n s  c o n s is te d  o f  
ex traneous  in fo rm a t io n  copied  v e rb a t im . S tu d e n ts ’ problems  
p a ra p h ras in g  su pport e a r l i e r  research  ( e . g . ,  Brown & Day, 
1983) which re v e a le d  p a ra p h ras in g  to  be one o f  th e  most 
d i f f i c u l t  aspects  o f  sum m arizing. C a r la  was th e  on ly  
s tu d e n t who appeared to  have l i t t l e  d i f f i c u l t y  
p a ra p h ra s in g . A lthough she copied  l i t t l e  m a te r ia l  
v e rb a t im , she d id  in c lu d e  to o  many d e t a i l s .
Tom f e l l  in to  th e  second ca te g o ry  (Simpson & N is t ,  
1 9 9 0 ) .  Tom f a i l e d  to  p ro v id e  s u p p o rtin g  d e t a i l s  and 
examples and paraphrased v e ry  l i t t l e .  Notes in  th e  margin  
o f te n  appeared to  be random phrases copied v e rb a t im  from  
th e  t e x t .  Simpson and N is t  p o in te d  o u t t h a t  such s tu d e n ts  
may be p ass ive  re a d e rs  who do not a c t i v e l y  i n t e r a c t  w ith  
e x p o s ito ry  t e x t  and, th u s , miss many key id e a s . T h is  
e x p la n a t io n  may account f o r  Tom’ s p ass ive  r e l ia n c e  on th e  
use o f  symbols such as s t a r s  and arrows r a th e r  than more 
demanding a c t i v i t i e s  such as pa ra p h ras in g  and o rg a n iz in g  
in fo rm a t io n .
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R e s u lts  o f  document a n a ly s is  a ls o  in d ic a te d  t h a t  
s tu d e n ts  i n i t i a l l y  had problems d is t in g u is h in g  im p o rta n t  
from t r i v i a l  in fo rm a t io n  and o r g a n iz in g  in fo rm a t io n .
I t  appeared t h a t  t h i s  d i f f i c u l t y  c o n tr ib u te d  to  s tu d e n ts ’ 
f a i l u r e  to  "see th e  b ig  p ic tu r e "  o r  see th e  r e l a t i o n  
between key concepts and s u p p o rtin g  d e t a i l s  and examples. 
The f i r s t  document an a ly ses  re v e a le d  a r e l a t i v e l y  low main 
id ea  agreement (66%-69%) f o r  Bob, Tim, and J e n n i f e r .  
Although C a r l a ’ s main id e a  agreement was 97% f o r  th e  f i r s t  
document a n a ly s is  o f  th e  B io logy  1001 m a t e r i a l , th e  amount 
o f  in fo rm a t io n  was c o m p a ra t iv e !y  1 i t t l e  (1 4  p a g e s ) .
C a r l a ’ s scores on th e  f i r s t  th re e  a n n o ta t io n  assignments  
f o r  developm ental re a d in g  (60%, 80%, 80%) perhaps more 
a c c u r a te ly  r e f l e c t  h er  a b i 1 i t y  to  i d e n t i f y  key concepts .  
Bob, J a n e , and C a r l a ’ s in c lu s io n  o f  to o  many d e t a i I s  and 
th e  f a i l u r e  o f  a l l  s tu d e n ts  to  use headings o r  enumerate  
re v e a le d  a 1ack o f  un ders tan d ing  o f  th e  d i f f e r e n t  le v e ls  o f  
in fo rm a t io n  found in  t e x t .  Because s tu d e n ts  could  no t see 
th e  way in fo rm a t io n  was r e la t e d ,  th e y  had d i f f i c u l t y  
o r g a n iz in g  i t  and s e p a ra t in g  s u p p o rt in g  in fo rm a t io n  from  
main c o n c e p ts . Th is  problem was compounded by th e  f a i 1ure  
to  paraphrase in fo r m a t io n .
Simpson and N is t  (1 9 9 0 )  p o in te d  o u t t h a t  s tu d e n ts  who 
a n n o ta te  in  t h i s  manner o f te n  t r y  to  memorize in fo rm a t io n  
in  p re p a ra t io n  f o r  exams. S tudents  who memori ze a 1 i s t  o f  
unorganized f a c t s  copied  v e rb a t im  from th e  t e x t  a re  o f te n
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s u rp r is e d  when c o n fro n te d  w ith  exam q u e s tio n s  which  
reword and paraphrase  concepts . The s tu d e n ts  in  th e  
p re s e n t s tudy a l l  re p o r te d  t h a t  t h e i r  B io lo g y  1001 exams 
had unexpected in fo rm a t io n  "worded in  a t r i c k y  way."  Tim 
noted t h a t  th e  m u l t ip le - c h o ic e  qu e s t io n s  were e x tre m e ly  
c o n fu s in g  when th e y  in c lu d e d  such combined o p t io n s  as both  
"b and c" o r  " a l l  o f  th e  above."  A p p a re n t ly ,  q u es t io n s  
re q u ire d  much more th an  r e t e n t io n  o f  is o la t e d  f a c t s .  Jane 
a ls o  re p o rte d  t h a t  i t  was necessary to  understand and ap p ly  
t e x t  in fo rm a t io n  in  o rd e r  to  answer th ese  q u e s t io n s .
She e x p la in e d  t h a t  "memorizing d id  no good" because she d id  
not understand th e  concepts in v o lv e d  in  th e  exam 
q u e s t io n s .
The s tu d e n ts ’ poor exam grades ( a l l  made "Fs" e x cep t  
Bob who made a "D ") seemed to  r e f l e c t  problems  
u n ders tan d ing  and r e l a t i n g  t e x t  in fo r m a t io n .  These 
d i f f i c u l t i e s  were a ls o  ap paren t in  t h e i r  a n n o ta t io n s  which  
o f te n  in c lu d e d  d e t a i 1s w ith o u t  th e  main id e a  and p o o r ly  
o rg a n ize d  in fo r m a t io n .  I t  is  no t c e r t a i n ,  however, how 
much o f  th e  m a te r ia l  on th e  exams a c tu a l  1y came from th e  
t e x t .  Bob and J a n e ’ s in s t r u c t o r  re p o rte d  t h a t  100% o f  her  
exam came from th e  t e x t ,  T im ’ s in s t r u c t o r  re p o r te d  t h a t  14% 
o f  h is  exam came from th e  t e x t , and C arl a ’ s i n s t r u c to r  
m erely  re p o rte d  t h a t  i t  was " im p o rta n t  to  read th e  t e x t ."  
Judging by th ese  r e p o r t s ,  i t  seemed l i k e l y  t h a t  a t  le a s t  
Bob and J a n e ’ s exams were based la r g e ly  on th e  t e x t .  None
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o f  th e  s tu d e n ts  s u f f i c i e n t l y  understood or remembered 
in fo rm a t io n  re q u ire d  to  answer exam q u e s t io n s  s u c c e s s fu l ly ,  
however.
One o f  th e  most n o ta b le  c o n s is te n c ie s  across s tu d e n ts  
was th e  i n i t i a l  i n a t t e n t i o n  to  g ra p h ic  a id s .  The f i r s t  
document an a ly ses  o f  B io lo g y  1001 re v e a le d  t h a t  s tu d e n ts  
r o u t in e ly  ig nored  g ra p h ic  a id s  which in c lu d e d  p ic t u r e s ,  
diagram s, and c h a r ts .  G raph ic  a id s  c o n s t i tu te d  from  
roug h ly  25% to  33% o f  th e  t e x t  and th us  re p re s e n te d  a 
s u b s t a n t ia l  amount o f  in fo r m a t io n .  T h is  in a t t e n t i o n  to  
g ra p h ic  a id s  was c o n s is te n t  w ith  N is t  and K i r b y ’ s (1 9 8 9 )  
f in d in g s  t h a t  th e  g ra p h ic  a id s  in  c o l le g e  s tu d e n ts ’ used 
te x tb o o k s  were g e n e r a l ly  unmarked.
Bob, th e  o n ly  s tu d e n t  who gave a reason f o r  ig n o r in g  
g ra p h ic  a id s ,  s ta te d  t h a t  he ignored  them because th e y  were  
not mentioned in  le c t u r e  o r t h a t  i t  was no t necessary  
because he a lre a d y  knew th e  m a t e r ia l .  O ther reasons f o r  
th e  in a t t e n t i o n  to  g ra p h ic  a id s  may be found in  H e g a rty ,  
C a rp e n te r ,  and J u s t ’ s (1 9 9 1 )  su gg estion  t h a t  th e  u s e fu ln e s s  
o f  g ra p h ic  a id s  depends on s k i l l s  o f  th e  re a d e r  and th e  
c o m p le x ity  o f  th e  t o p ic .  For exam ple, a diagram  may be 
most h e lp f u l  when th e  re a d e r  has th e  knowledge necessary to  
e x t r a c t  th e  im p o rta n t in fo rm a t io n  from th e  diagram  and i f  
th e  t o p ic  i s  s u f f i c i e n t l y  complex t h a t  th e  re a d e r  cannot 
v i s u a l i z e  s p a t ia l  r e p r e s e n ta t io n s  o f  th e  in fo rm a t io n  
w ith o u t  a d iagram . S tu d e n ts ’ a n n o ta t io n s  and re p o r ts
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re v e a le d  t h a t  th ey  p ro b ab ly  d id  no t have th e  knowledge 
necessary to  e x t r a c t  im p o rta n t  in fo rm a t io n  from g ra p h ic  
a id s .  A lso , i t  i s  a lm ost c e r t a in  t h a t  t e x t  co m p le x ity  
c o n tr ib u te d  to  s tu d e n ts ’ n e g le c t  to  mark g ra p h ic  a id s .  
Complex concepts such as g e n e t ic  cod in g , DNA r e p l i c a t i o n ,  
and RNA s y n th e s is  re p re s e n te d  o n ly  a few o f  th e  g ra p h ic  
a id s  found in  th e  B io lo g y  1001 te x tb o o k .  S tu d e n ts ’ f a i l u r e  
to  a t te n d  to  g ra p h ic  a id s  was n o t s u r p r is in g  under th ese  
c ircu m stan ces .
Reasons f o r  Textm ark ing  Adjustm ent
Reasons f o r  ad jus tm ents  in  te x tm a rk in g  in c lu d e d  p r io r  
knowledge, poor perform ance on exams, e x p e c ta t io n  o f  exam 
c o n te n t ,  poor a b i l i t y  to  use th e  s t r a t e g y ,  and feedback  
from developm ental in s t r u c t o r s  and th e  re s e a rc h e r .  The 
f i r s t  th re e  fa c t o r s  appeared to  have g r e a te r  in f lu e n c e  on 
s tu d e n ts ’ te x tm a rk in g  than th e  l a s t  two f a c t o r s .
P r io r  knowledge. A lthough Bob, Tim, and Jane re p o rte d  
t h a t  knowledge o f  th e  m a te r ia l  a f f e c t e d  what in fo rm a t io n  
th ey  a n n o ta te d , Bob and Tim i n i t i a l l y  an n o ta ted  o n ly  
u n f a m i l ia r  m a te r ia l  and Jane i n i t i a l l y  an n o ta ted  more 
f a m i l i a r  m a t e r ia l .  Bob and Tim re p o r te d  t h a t  i t  was not  
necessary to  a n n o ta te  m a te r ia l  t h a t  th e y  a lre a d y  knew and 
understood. These r e s u l t s  a re  r e la t e d  t o  f in d in g s  in  
M ayer’ s (1 9 8 4 , 1987) re c e n t  l i t e r a t u r e  rev iew s  which  
re v e a le d  t h a t  o g a n iz a t io n a l  s t r a t e g ie s  tended t o  be most 
e f f e c t i v e  when th e  re a d e r  was u n f a m i l ia r  w ith  th e  m a te r ia l
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to  be le a rn e d . A lthough th e  focus o f  a n n o ta t io n  is  not  
p r im a r i l y  o r g a n iz a t io n ,  such as th e  case w ith  mapping, fo r  
example, o r g a n iz a t io n  o f  m a te r ia l  i s  a p a r t  o f  th e  
s t r a t e g y .  I t  is  l i k e l y  t h a t  Bob and Tim p e rc e iv e d  t h e i r  
u n ders tan d ing  o f  f a m i l i a r  in fo rm a t io n  to  be s u f f i c i e n t  
w ith o u t  f u r t h e r  n o t in g  o r  o r g a n iz in g  i t .
Jane, on th e  o th e r  hand, an no ta ted  more in t e r e s t in g  
and f a m i l i a r  m a te r ia l  than u n f a m i l ia r  m a t e r ia l .  A t th e  
b e g in n in g  o f  th e  sem este r, Jane a n n o ta te d  o n ly  10 pages and 
e x p la in e d  t h a t  because she had l i t t l e  background knowledge 
o f  s c ie n c e , she cou ld  no t understand th e  m a te r ia l  w e ll  
enough to  a n n o ta te  i t .  Jane an n o ta ted  40 pages f o r  th e  
second document a n a ly s is  and re p o rte d  t h a t  i t  was much 
e a s ie r  to  a n n o ta te  t h i s  m a te r ia l  because she a lre a d y  
understood th e  concepts in v o lv e d  and th e  m a te r ia l  was 
i n t e r e s t i n g .  For exam ple, she c i t e d  th e  c h a p te rs  on human 
re p ro d u c t io n  as e a s ie r  to  a n n o ta te  because she d id  no t have 
to  s t ru g g le  to  understand i t .  She a ls o  re p o r te d  t h a t  i t  
was much e a s ie r  to  a n n o ta te  th e  h is t o r y  c h a p te r  f o r  
developm ental rea d in g  because she was p a r t i c u l a r l y  
in t e r e s t e d  in  WWII.
J a n e ’ s g r e a te r  a t t e n t io n  to  i n t e r e s t in g  m a te r ia l  is  
su p p orted , in  p a r t ,  by Wade, Schraw, Buxton, and Hayes’ 
(1 9 9 1 )  research  in d ic a t in g  t h a t  re a d e rs  spend r e l a t i v e l y  
la r g e  amounts o f  t im e  on in t e r e s t in g  m a te r ia l  t h a t  i s  not  
n e c e s s a r i ly  im p o r ta n t ,  m a te r ia l  known as "s e d u c tiv e
d e t a i l s "  (G a rn e r ,  G i l l in g h a m , & W h ite , 1 9 8 9 ) .  Jane pa id  
more a t t e n t io n  ( i . e . ,  a n n o ta te d )  to  both im p o rta n t and 
u n im p o rta n t,  but i n t e r e s t i n g ,  m a t e r ia l .  C o n s is te n t  w ith  
p re v io u s  f in d in g s ,  (Wade e t  a l . ,  1 9 9 1 ) ,  th e  g r e a te r  
a t t e n t io n  to  t h i s  m a te r ia l  d id  no t appear to  f a c i l i t a t e  
perform ance on th e  B io lo g y  1001 exam, as in d ic a te d  by 
Ja n e ’ s f a i l i n g  grade . Her poor perform ance may be a r e s u l t  
o f th e  f a i l u r e  to  focus on im p o rta n t  in fo r m a t io n .  Even 
though Jane found in fo rm a t io n  on th e  human body 
i n t e r e s t i n g ,  she a ls o  in d ic a te d  t h a t  she was f a m i l i a r  w ith  
w ith  t h i s  in fo r m a t io n .  I t  is  p o s s ib le  t h a t  both  
f a m i l i a r i t y  and i n t e r e s t  d is t r a c t e d  her from d is t in g u is h in g  
im p o rta n t from t r i v i a l  in fo r m a t io .  Her f a i l u r e  to  le a rn  
in fo rm a t io n  in  s p i t e  o f  g r e a te r  a t t e n t io n  to  t e x t  m a te r ia l  
may be e x p la in e d  by re s e a rc h  in d ic a t in g  t h a t  in t e r e s t  
f a c t o r s  i n t e r f e r e  w i th  th e  le a rn in g  o f  im p o rta n t  
in fo rm a t io n  when i t  i s  a s s o c ia te d  w ith  le s s  im p o rta n t ideas  
( H i d i ,  1 9 9 0 ) .
The reasons f o r  J a n e ’ s ad jus tm ent o f  te x tm a rk in g  may 
a ls o  be e x p la in e d  by re s e a rc h  exam ining th e  e f f e c t s  o f  
p r i o r  knowledge on t e x t  comprehension. B ra n s fo rd ’ s (1 9 7 9 )  
c la s s ic  exp erim en ts  re v e a le d  th e  p o s i t iv e  e f f e c t  o f  
" c o g n i t iv e  p r e r e q u is i t e s  f o r  comprehension" (p .  1 2 9 ) ,  or  
p r i o r  knowledge. O th er rese arch  c o n s is te n t ly  l in k e d  p r io r  
knowledge w ith  comprehension. F in d in g s  in d ic a te d  t h a t  
re a d e rs  comprehended ( A f f le r b a c h ,  1986; B a la j th y  &
118
W eisberg, 1989; W eisberg & B a la j t h y ,  1989) and summarized 
( P r a t t ,  Luzcz, M c K e n z ie -K e a t in g , & Manning, 1982; Weisberg  
& B a la j t h y ,  1989) h ig h e r  t o p ic  f a m i l i a r i t y  passages b e t t e r  
than  low t o p ic  f a m i l i a r i t y  passages. A lthough Jane was 
a b le  to  summarize f a m i l i a r  in fo rm a t io n  b e t t e r ,  her  
perform ance on th e  exam d id  not appear to  be a f f e c t e d  by 
t h i s  improvement. I t  is  p o s s ib le  t h a t  even though Jane 
p a id  more a t t e n t io n  to  f a m i l i a r  in fo rm a t io n ,  she s t i l l  had 
d i f f i c u l t y  u n d e rs tand in g  i t  because o f  th e  h igh  number o f  
u n f a m i l ia r  te rm s. O v e r a l l ,  because Jane had l i t t l e  o r  no 
p r i o r  knowledge o f  most o f  th e  m a te r ia l  p resented  in  her  
t e x t ,  she d id  no t understand i t  and, th u s ,  d id  not an n o ta te  
i t .
In  summary, p r i o r  knowledge appeared to  in f lu e n c e  Bob, 
Tim, and Jane, but in  d i f f e r e n t  ways. Bob and Tim d id  not  
b e l ie v e  i t  was necessary to  a n n o ta te  f a m i l i a r  and 
understood in fo r m a t io n .  On th e  o th e r  hand, Jane d id  not  
f e e l  t h a t  she could  a n n o ta te  u n f a m i l ia r  and d i f f i c u l t  
m a te r ia l  because she cou ld  no t comprehend i t .
Exam perform ance and e x p e c ta t io n s  o f  exam m a t e r i a l .
Bob and Jane both re p o r te d  "having to  do b e t t e r "  as a 
reason f o r  a n n o ta t in g  more a f t e r  le a rn in g  o f  t h e i r  poor 
grades ( " D,"  "F ") on th e  f i r s t  B io lo g y  1001 exam. T h e ir  
in c re as ed  e f f o r t s  in  a n n o ta t in g  may be e x p la in e d  by 
C l i f f o r d ’ s (1 9 8 4 )  th e o ry  o f  c o n s t r u c t iv e  f a i l u r e .
According to  t h i s  th e o ry ,  f a i l u r e  i s  l i k e l y  to  produce
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c o n s t ru c t iv e  e f f o r t s  when s tu d e n ts  have h igh  e x p e c ta t io n s  
f o r  c o n t r o l .  Bob and Jane appeared to  b e l ie v e  t h a t  they  
could  perform  b e t t e r  on th e  n e x t exam by re a d in g ,  
a n n o ta t in g ,  and s tu d y in g  more. Bob s ta te d  t h a t  he decided  
to  "a n n o ta te  ev ery  l i t t l e  th in g "  in  o rd e r  to  be b e t t e r  
p repared  f o r  th e  n e x t exam, and he expected  to  make a 
h ig h e r  g rad e . Jane, to o ,  re p o rte d  t h a t  she f e l t  t h a t  i f  
she t r i e d  h a rd e r ,  she cou ld  r a is e  her grade.
The th e o ry  o f  c o n s t r u c t iv e  f a i 1ure  may a ls o  e x p la in  
Tim and C a r l a ’ s decreased e f f o r t s  in  a n n o ta t io n .  Both 
s tu d e n ts  made f a i l i n g  grades and, r a t h e r  than  t r y  h a rd e r ,  
th ey  appeared to  g iv e  up. S tatem ents  made by Tim and C a r la  
i n d ic a t e  t h a t  th e y  b e l ie v e d  c ircu m stan ces  were beyond t h e i r  
c o n t r o l .  Tim re p o r te d  t h a t  d i s t r a c t io n s  ( e . g . ,  o th e r  
s tu d e n ts ) ,  d i f f i c u l t y  un d ers tan d ing  th e  t e x t ,  and poor 
a b i l i t y  to  use th e  s t r a t e g y  preven ted  him from a n n o ta t in g .  
He made no m ention o f  t r y in g  h a rd er  to  perform  b e t t e r  on 
th e  second exam. C a r la  a ls o  appeared to  f e e l  t h a t  she was 
not in  c o n tro l  o f  her academic l i f e .  D uring th e  two 
m eetings w ith  th e  re s e a rc h e r  C a r la  seemed to  be e x tre m e ly  
depressed and re p o r te d  t h a t  her f a t h e r  fo rc e d  her to  ta k e  
18 hours t h i s  sem ester, e x p e c t in g  her to  make a 4 .0  GPA 
l i k e  her o ld e r  s i b l i n g s .  She in d ic a te d  t h a t  she was a good 
s tu d e n t  but could  n o t be a " p e r fe c t"  s tu d e n t .  A lthough i t  
i s  n o t c l e a r ,  i t  i s  p o s s ib le  t h a t  C a r l a ’ s e f f o r t s  decreased  
because she f e l t  un ab le  to  l i v e  up to  her f a t h e r ’ s
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demanding e x p e c ta t io n s .  Th at C a r l a ’ s la c k  o f  e f f o r t  may be 
due to  her depressed s t a t e  is  supported by E l l i s ,  Thomas, 
and R o d r ig u e z ’ (1 9 8 4 )  f in d in g s  which suggested t h a t  a 
depressed mood reduces th e  amount o f  t a s k - r e le v a n t  
p ro c ess in g  d u rin g  s tu d y .
In  a d d i t io n  to  th e  s tu d e n ts ’ perform ance on th e  f i r s t  
B io lo g y  1001 exam, e x p e c ta t io n s  o f  exam m a te r ia l  seemed to  
in f lu e n c e  th e  way th e y  a d ju s te d  te x tm a rk in g .  Bob, Tim, and 
Jane re p o r te d  paying g r e a t e r  a t t e n t i o n  to  g ra p h ic  a id s  
d e a l in g  w ith  s tages  o f  c e l l  re p ro d u c t io n  because o f  th e  
emphasis p laced  on t h i s  t o p ic  d u rin g  le c t u r e s .  Bob 
re p o r te d  " a n n o ta t in g  e v e ry  l i t t l e  th in g "  because o f  th e  
in c lu s io n  o f  so many exam q u e s tio n s  r e q u i r in g  knowledge o f  
d e t a i l s .  These f in d in g s  a re  c o n s is te n t  w ith  r e s u l t s  o f  
s tu d ie s  on th e  r e l a t i o n  between knowledge o f  th e  c r i t e r i o n  
ta s k  and s tu d y in g  outcomes ( e . g . ,  Anderson, 1980; Anderson 
& B id d le ,  1975; G lynn, 1 9 7 8 ) .  The u n d e r ly in g  assumption  
about t h i s  r e l a t i o n  i s  t h a t  when th e  c r i t e r i o n  ta s k  is  made 
e x p l i c i t  to  th e  s tu d e n ts  b e fo re  th e y  read th e  t e x t ,  
s tu d e n ts  w i l l  le a rn  more from s tu d y in g  than when th e  
c r i t e r i o n  ta s k  is  vague. In  a re v ie w  o f  re s e a rc h  on th e  
e f f e c t s  o f  c r i t e r i o n  ta s k  knowledge on t e s t  perform ance, 
Anderson and A rm bruster (1 9 8 4 )  concluded t h a t ,  in  g e n e ra l ,  
th e  more s p e c i f i c  th e  knowledge about th e  c r i t e r i o n  e v e n t ,  
th e  g r e a te r  th e  e f f e c t iv e n e s s  o f  s tu d y in g . In  th e  p re s e n t  
s tu d y , i t  appeared t h a t  s tu d e n ts  had o n ly  vague id eas  o f
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exam c o n te n t .  When th e y  were c o g n iz a n t  o f  m a te r ia l  on 
which th ey  would be te s te d  ( e . g . ,  s tages  o f  c e l l  
r e p r o d u c t io n ) ,  however, th e y  s p e c i f i c a l l y  a t te n d e d  to  t h is  
t o p ic  in  th e  t e x t .  I t  a ls o  seems reasonab le  to  assume th a t  
a la c k  o f  knowledge o f  exam c o n te n t  s i g n i f i c a n t l y  
c o n tr ib u te d  to  t h e i r  poor perform ance. A l l  s tu d e n ts  
re p o r te d  no t e x p e c t in g  th e  q u e s t io n s  th e y  encountered on 
th e  exams.
Poor a b i l i t y  to  use th e  s t r a t e g y . A l l  s tu d e n ts  
i n i t i a l l y  had problems d is t in g u is h in g  im p o rta n t from  
t r i v i a l  in fo rm a t io n  and o r g a n iz in g  in fo r m a t io n ,  key 
a b i l i t i e s  in  a n n o ta t in g .  However, o n ly  Tim and Jane 
re p o rte d  n o t keeping up w ith  i n i t i a l  a n n o ta t io n  assignments  
f o r  B io lo g y  1001 because o f  d i f f i c u l t y  in  using th e  
s t r a t e g y .  Both complained o f  no t be ing a b le  to  d is t in g u is h  
im p o rta n t  from t r i v i a l  in fo rm a t io n  and to  paraphrase  
m a te r ia l  because th e  t e x t  had "too  much in fo rm a t io n "  and 
" r e a l  hard v o c a b u la ry ."  A lthough t e x t  d i f f i c u l t y  appears to  
have been a s tro n g  f a c t o r  in  th e  s tu d e n ts ’ n e g le c t  to  
a n n o ta te ,  i t  i s  d i f f i c u l t  to  s e p a ra te  t h i s  in f lu e n c e  from  
t h a t  o f  a b i l i t y .  Tim and J a n e ’ s placem ent in  developm ental 
re a d in g  im p lie d  e x is t i n g  d i f f i c u l t i e s  in  read in g  
comprehension. I t  seems p la u s ib le  t h a t  an i n t e r a c t io n  o f  
t e x t  d i f f i c u l t y  and a b i l i t y  to  comprehend c o n tr ib u te d  to  
th e  s tu d e n ts ’ i n i t i a l  f a i l u r e  to  a n n o ta te .
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T h is  e x p la n a t io n  is  supported by rese arch  (Gam brel! & 
H e a th in g to n , 1981; G oetz , Palm er, & H aensly , 1983) which  
in d ic a te d  t h a t  th e  e f fe c t iv e n e s s  o f  s t r a t e g ie s  appears to  
be r e la t e d  to  awareness o f  t e x t  s t r u c t u r e  and th e  read in g  
process . F in d in g s  t h a t  s tu d e n ts ’ d i f f i c u l t i e s  w ith  t e x t  
comprehension and o r g a n iz a t io n  o f  m a te r ia l  su p p o rt research  
in d ic a t in g  t h a t  p o orer  comprehenders were le s s  l i k e l y  to  be 
s e n s i t iv e  to  passage s t r u c t u r e  than  good comprehenders 
(M eyer, B ra n d t, & B lu th ,  1 9 8 0 ) .  In  a d d i t io n ,  o th e r  
rese arch  (F is c h e r  & M an d l, 1984) re v e a le d  t h a t  poor read ers  
r e a c t  a f f e c t i v e l y  to  comprehension d i f f i c u l t i e s .  Th at i s ,  
poor re a d e rs  were l i k e l y  to  view comprehension problems as 
c o n f i rm a t io n  o f  f a i l u r e  e x p e c ta t io n s  r a t h e r  than  cues to  
use a p p ro p r ia te  s t r a t e g ie s .
As th e  sem ester prog ressed , document an a ly ses  re v e a le d  
t h a t  a l l  s tu d e n ts ’ a b i l i t y  to  f i n d  key id eas  and o rg a n iz e  
in fo rm a t io n  improved. Improvement was more n o ta b le ,  
however, in  Bob’ s and J a n e ’ s perform ance than  in  T im ’ s and 
C a r l a ’ s perform ance. Bob’ s and J a n e ’ s improvement in  
s t r a te g y  use was l i k e l y  due, in  p a r t ,  to  p r a c t ic e  e f f e c t s  
and feedback from th e  developm ental read in g  in s t r u c t o r  and 
re s e a rc h e r .  On th e  o th e r  hand, T im ’ s e f f o r t s  decreased ,  
thus  p re v e n t in g  any b e n e f i t s  from s t ra te g y  p r a c t ic e .
Jane, in  p a r t i c u l a r ,  re p o rte d  t h a t  she was g e t t in g  "a 
l i t t l e  b e t t e r  a t  a n n o ta t in g ."  However, she never d i r e c t l y  
a t t r i b u t e d  her in c re a s e d  e f f o r t s  a t  a n n o ta t in g  to
improvement in  s t r a te g y  use. R a th e r ,  she e x p la in e d  t h a t  
she was b e t t e r  a b le  t o  a n n o ta te  l a t e r  assignments because 
she was f a m i l i a r  w i th  th e  m a t e r ia l .  I t  i s  d i f f i c u l t  to  
s e p a ra te  th e  in f lu e n c e s  o f  a b i l i t y  to  use th e  s t r a te g y  and 
knowledge o f  m a t e r ia l .  I t  seems reaso nab le  to  assume t h a t  
th e  com bination  o f  th e s e  f a c t o r s  a f f e c t e d  J a n e ’ s e f f o r t s  a t  
a n n o ta t io n .  F in d in g s  t h a t  s e v e ra l  f a c t o r s  ( e . g . ,  t e x t  
d i f f i c u l t y ,  p r i o r  knowledge) appeared to  in f lu e n c e  a b i l i t y  
to  f i n d  main id eas  and o rg a n iz e  in fo rm a t io n  a re  c o n s is te n t  
w ith  rese arch  by Reynolds, Wade, T ra th e n , and Lapan (1 9 8 9 ) .  
These re s e a rc h e rs  suggested t h a t  a b i l i t y  to  s e le c t  
im p o rta n t  in fo rm a t io n  is  a r e s u l t  o f  th e  in t e r a c t io n  
between e x te r n a l  v a r ia b le s  ( t e x t  and ta s k )  and in t e r n a l  
v a r ia b le s  ( t h e  r e a d e r ’ s background knowledge, i n t e r e s t ) .
The com bination  o f  th e  d e n s i ty  o f  th e  B io lo g y  1001 
m a t e r ia l ,  th e  e x p e c ta t io n s  o f  m a te r ia l  covered on th e  
m u l t ip le - c h o ic e  exam, and s tu d e n ts ’ v a r ie d  background  
knowledge in  s c ie n c e  combined to  de te rm in e  t e x t  e lem ent  
im portance f o r  in d iv id u a l  s tu d e n ts .  Thus, Bob, Tim, Jane, 
and C a r la  had d i f f e r e n t  reasons f o r  id e n t i f y i n g  c e r t a in  
in fo rm a t io n  as im p o rta n t .
The a b i l i t y  to  p a ra p h ras e , a n o th er  key component o f  
a n n o ta t in g ,  d id  no t appear to  improve over th e  sem ester.  
P araph ras in g  has been co nsidered  by some re s e a rc h e rs  
(Brown, 1981; Brown & S m iley , 1978, van D i jk  & K in ts c h ,  
1977) to  be developed l a t e r  than f in d in g  main id eas  and
o rg a n iz in g  in fo r m a t io n .  For example, f i v e  ru le s  f o r  
summarizing t e x t s  emerged from rese arch  by van D i jk  and 
K in ts c h  (1 9 7 7 ) :  ( a )  d e le t io n  o f  u n im p o rta n t in fo rm a t io n ;
(b )  d e le t io n  o f  redundant in fo rm a t io n ;  ( c )  g e n e r a l i z a t io n  
o f  l i s t s ,  ( i . e . ,  s u b s t i t u t io n  o f  a c a te g o ry  name f o r  
in s ta n c e s  o f  a c a te g o r y ) ;  (d )  s e le c t io n  o f  a t o p ic  sentence  
( i . e . ,  near v e rb a t im  use o f  a t o p ic  sentence from th e  t e x t ;  
and ( e )  in v e n t io n  ( i . e . ,  c o n s t ru c t io n  o r  p a ra p h ra s in g ) .  
Based on th ese  r u le s ,  Brown and Day (1 9 8 3 )  conducted a 
s e r ie s  o f  ex p erim en ts  exam ining developm ental t re n d s  in  
p a ra p h ra s in g  in v o lv in g  s tu d e n ts  ran g in g  from f i r s t  g rad ers  
to  j u n i o r -  and fo u r - y e a r  c o l le g e  s tu d e n ts .  F in d in g s  
in d ic a te d  t h a t  th ese  r u le s  were d e v e lo p m e n ta l!y  
p ro g re s s iv e .  Th at i s ,  o ld e r ,  more mature read ers  employed 
th e  f o u r th  and f i f t h  r u le s  to  a g r e a te r  e x te n t  than younger 
s tu d e n ts .  In  p a r t i c u l a r ,  j u n io r  c o l le g e  s tu d e n ts  tended to  
summarize t e x t s  p r i m a r i l y  by d e le t in g  o r  copying n e a r­
v e rb a t im  th e  words a c t u a l l y  p re s e n t in  th e  t e x t .  The most 
d i f f i c u l t  r u l e ,  in v e n t io n ,  was found to  be l a t e  d e ve lo p in g  
and r a r e l y  employed by j u n i o r  c o l le g e  s tu d e n ts ,  who 
perform ed on a le v e l  comparable to  t h a t  o f  seventh g ra d e rs .  
Even f o u r - y e a r  c o l le g e  s tu d e n ts  used th e  in v e n t io n  r u le  
o n ly  on h a l f  o f  a p p r o p r ia te  o ccas ion s .
In  s h o r t ,  th ese  f in d in g s  a re  c o n s is te n t  w ith  those o f  
th e  p re s e n t s tu d y . The a b i l i t y  to  s e le c t  and o rg a n iz e  
im p o rta n t in fo rm a t io n  improved over t im e ,  but th e  a b i l i t y
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to  paraphrase  d id  n o t ,  su g g estin g  t h a t  p a ra p h ra s in g  is  
perhaps a more d i f f i c u l t  as p ec t o f  a n n o ta t io n .
Feedback. A ccord ing to  s tu d e n ts ’ spontaneous r e p o r ts ,  
feedback had minimal in f lu e n c e  on te x tm a rk in g  a d ju s tm e n t.  
Only Bob mentioned im proving s t r a te g y  use as a r e s u l t  o f  
feedback from h is  developm ental re a d in g  i n s t r u c t o r .  Bob 
s p e c i f i c a l l y  s ta te d  t h a t  he le a rn e d  how to  p araphrase  by 
w atch ing  Tom model th e  procedure .
I t  is  p o s s ib le  t h a t  feedback from th e  re s e a rc h e r  
concern ing  th e  use o f  g ra p h ic  a id s  a ls o  a f f e c t e d  a change 
in  te x tm a rk in g .  S tuden ts  re c e iv e d  s p e c i f i c  recommendations  
v i a  o r a l  and w r i t t e n  feedback from th e  re s e a rc h e r  to  
a n n o ta te  g ra p h ic  a id s .  D uring  in te r v ie w s ,  a l l  s tu d e n ts  
re p o r te d  t h a t  th ey  understood and would a t te m p t to  f o l lo w  
th ese  recommendations. The second and l a t e r  document 
an a ly s e s  re v e a le d  a marked improvement in  a n n o ta t io n  o f  
g ra p h ic  a id s  over th e  sem ester. However, s tu d e n ts  a ls o  
re p o r te d  a t te n d in g  to  g ra p h ic  a id s  because th e y  were 
r e f e r r e d  to  d u rin g  B io lo g y  1001 le c t u r e s .  Thus, i t  is  not 
c le a r  to  what e x te n t  feedback may have a f f e c t e d  a n n o ta t io n  
o f  g ra p h ic  a id s .
P e rc e p tio n s  o f  T extm ark ing  U t i l i t y
A l l  s tu d e n ts  viewed te x tm a rk in g  as u s e fu l f o r  i n i t i a l  
re a d in g  and s tu d y in g  a n d /o r  exam p r e p a r a t io n .  They a ls o  
re p o r te d  t h a t  a n n o ta t in g  enhanced c o n c e n tra t io n  and 
comprehension d u rin g  re a d in g . Bob and Tim s ta te d  t h a t
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a n n o ta t io n  helped in  exam p r e p a r a t io n ,  and Jane s ta te d  t h a t  
a n n o ta t io n  would h e lp  in  exam p r e p a r a t io n  on ly  i f  th e  
c o n te n t was w e l l  understood . Only C a r la  re p o rte d  t h a t  
a n n o ta t in g  would no t a f f e c t  t e s t  perform ance.
These f in d in g s  su p p o rt both th e  encoding (D iV e s ta  & 
G ray, 1972) and e x te r n a l  s to ra g e  ( M i l l e r ,  G a la n t e r , & 
P rib ram , 1960) hypotheses . A n n o ta t in g  appeared to  p la c e  
c o g n i t iv e  demands on th e  s tu d e n ts  and promoted deeper  
l e v e ls  o f  p ro c e s s in g . Bob, Tim, and Jane s p e c i f i c a l l y  
s ta te d  t h a t  i t  made them t h in k  about what th e y  were 
re a d in g .
W ith  th e  e x c e p t io n  o f  C a r la ,  s tu d e n ts  a ls o  used 
a n n o ta t io n s  f o r  re v ie w  and exam p r e p a r a t io n .  However, Jane 
noted t h a t  us ing  a n n o ta t io n s  f o r  exam p re p a ra t io n  would 
o n ly  be h e lp f u l  i f  a n n o ta t io n s  were understood, r a th e r  than  
s im ply  memorized. She re p o rte d  t h a t  a lth o u gh  she s tu d ie d  
her a n n o ta t io n s ,  th e y  d id  not h e lp  h e r  on th e  exam because 
th e  q u e s t io n s  re q u ire d  a p p l ic a t io n  o f  concepts she d id  not  
u nderstand . J a n e ’ s case suggests t h a t  th e  e x te rn a l  s to ra g e  
h y p o th e s is  may o n ly  account f o r  improved t e s t  perform ance  
when a n n o ta t io n s  a re  o f  h igh  q u a l i t y ,  which would in d ic a t e  
a r e l a t i v e l y  deep le v e l  o f  t e x t  p ro c ess in g  d u rin g  re a d in g ,  
o r encoding . I t  is  reaso nab le  to  assume t h a t  t e s t  
perform ance would o n ly  be enhanced i f  th e  le a rn e r  is  
s tu d y in g  m a te r ia l  t h a t  i s  covered on th e  t e s t  and 
understood . Thus, a n n o ta t io n s  should  c o n s is t  o f  im p o rta n t
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in fo rm a t io n  t h a t  i s  o rg a n ize d  and paraphrased . J a n e ’ s 
problems comprehending and p a ra p h ras in g  in fo rm a t io n  made i t  
d i f f i c u l t  f o r  her to  a n n o ta te  and l i k e l y  c o n tr ib u te d  to  her  
poor perform ance on B io lo g y  1001 exams.
I t  i s  i n t e r e s t i n g  to  note t h a t  o n ly  Jane seemed to  be 
aware o f  th e  im portance o f  s tu d y in g  "good" a n n o ta t io n s .  
N e ith e r  Bob nor Tim q u a l i f i e d  h is  s ta te m e nts  concern ing th e  
v a lu e  o f  a n n o ta t io n s  f o r  t e s t  p r e p a r a t io n .  I t  is  p o s s ib le ,  
however, t h a t  th e  same problems t h a t  c o n tr ib u te d  to  J a n e ’ s 
a b i l i t y  to  produce a n n o ta t io n s  o f  h igh q u a l i t y  ( i . e . ,  
comprehending and p a ra p h ra s in g ) a f f e c t e d  th e  q u a l i t y  o f  
Bob’ s and T im ’ s a n n o ta t io n s  and c o n tr ib u te d  to  t h e i r  poor 
exam perform ance.
O v e r a l l ,  s tu d e n ts  re p o rte d  t h a t  a n n o ta t io n  served th e  
dual fu n c t io n  o f  a l lo w in g  f o r  th e  i s o l a t i o n  o f  key ideas  a t  
th e  t im e  o f  i n i t i a l  re a d in g  and y ie ld in g  a r t i f a c t s  f o r  
l a t e r  re v ie w . These f in d in g s  are  supported by N is t  (1 9 8 7 ) ,  
who c i t e d  th ese  two reasons f o r  th e  p o p u la r i ty  o f  
a n n o ta t io n  among h er developm ental re ad in g  s tu d e n ts .
I t  appears t h a t  s tu d e n ts  f in d  a n n o ta t io n  a p p e a lin g  because 
i t  enhances comprehension and p ro v id e s  m a te r ia l  f o r  exam 
p r e p a r a t io n .
In  a d d i t io n  to  th e  u s e fu ln e ss  o f  te x tm a rk in g ,  a l l  
s tu d e n ts  re p o rte d  t h a t  th e  d isad van tag e  o f  a n n o ta t io n  was 
th e  f a c t  t h a t  i t  was e x tre m e ly  t im e  consuming. Only Jane 
s ta te d  t h a t  a n n o ta t io n  was t i m e - e f f i c i e n t  when used f o r
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s tu d y in g .  The l a t t e r  f in d in g  is  supported by Simpson and 
N i s t ’ s study (1 9 9 0 ) which re v e a le d  t h a t  a n n o ta t in g  was more 
t i m e - e f f i c i e n t  than p re v ie w -q u e s t io n in g .
In  g e n e r a l , s tu d e n ts ’ s ta te m e n ts  about th e  u t i 1 i t y  o f  
te x tm a rk in g  were c o n s is te n t  w ith  t h e i r  use o f  th e  s t r a t e g y .  
Bob’ s and J a n e ’ s s ta te m e n ts  about th e  u s e fu ln e s s  o f  
a n n o ta t io n  were r e f l e c t e d  in  t h e i r  in cre as ed  e f f o r t s  and 
C a r l a ’ s g e n e r a l ly  n e g a t iv e  s ta te m e nts  ( " i t ’ s a waste o f  
t im e " )  about a n n o ta t io n  were r e f l e c t e d  in  her decreased  
e f f o r t .
Only T im ’ s s ta te m e n ts  were in c o n s is te n t  w ith  h is  
e f f o r t s .  A lthough he re p o rte d  t h a t  a n n o ta t io n  was a u s e fu l  
s t r a te g y  f o r  comprehension and t e s t  p r e p a r a t io n ,  h is  use o f  
th e  s t r a te g y  was m in im a l. A p o s s ib le  e x p la n a t io n  f o r  th e  
d iscrep an c y  between T im ’ s s ta te m e nts  and a c t io n s  was h is  
d e s ir e  to  p leas e  th e  re s e a rc h e r .  On s e v e ra l occas io n s , th e  
re s e a rc h e r  had reason to  doubt th e  s i n c e r i t y  o f  T im ’ s 
p o s i t i v e  remarks about a n n o ta t io n  and s ta te m e n ts . Promises  
to  show up f o r  m eetings were r a r e ly  k e p t ,  and excuses f o r  
f a i l u r e  to  do so seemed u n b e l ie v a b le .  The r e s e a r c h e r ’ s 
re p e a te d  a tte m p ts  a t  re s c h e d u lin g  met w ith  f a i l u r e .  On one 
o c c a s io n , th e  re s e a rc h e r  te lephon ed  Tim who responded, 
"T im ’ s not here r i g h t  n o w .. .  Oh, i t ’ s you, D e id ra .  I  
d id n ’ t  know i t  was y o u .” During t h i s  c o n v e rs a t io n , Tim 
promised to  meet a n o th e r  t im e  w ith  th e  re s e a rc h e r  but  
asked, "Do you th in k  I  cou ld  have a l i t t l e  more t im e  to
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a n n o ta te  so i t  would h e lp  you more?" T im ’ s p le a  f o r  more 
t im e  seemed to  in d ic a t e  a m isunders tand ing  o f  th e  purpose 
o f  th e  rese arch  as w e l l  an a t te m p t to  p leas e  th e  
re s e a rc h e r .  On e a r l i e r  occas io n s , Tim a p o lo g ize d  f o r  not  
having an n o ta ted  and once s t a t e d ,  " I  hope you’ re  not mad 
because I  d id n ’ t  a n n o ta te  much."
Because o f  th ese  s ta te m e n ts , th e  s i n c e r i t y  o f  many o f  
Tim ’ s s ta te m e nts  was dubious. A ls o , th e  f a c t  t h a t  T im ’ s 
e f f o r t s  a t  a n n o ta t io n  were in c o n s is te n t  w ith  h is  s ta tem ents  
makes u n c le a r  h is  p e rc e p t io n s  o f  te x tm a rk in g  u t i l i t y .  In  
s h o r t ,  i t  appears t h a t  some o f  th e  in fo rm a t io n  o b ta in e d  
from Tim may be d is t o r t e d  by response e f f e c t ,  in  t h i s  case 
th e  eagerness o f  th e  p a r t i c i p a n t  to  p le a s e  th e  in t e r v ie w e r .  
Spontaneous T ra n s fe r
None o f  th e  s tu d e n ts  re p o rte d  t r a n s f e r r i n g  te x tm a rk in g  
to  o th e r  courses d u rin g  th e  sem ester and reasons f o r  th e  
la c k  o f  t r a n s f e r  v a r ie d  l i t t l e .  A lthough a l l  s tu d e n ts  
s ta te d  t h a t  te x tm a rk in g  was not needed to  succeed in  t h e i r  
co urses , th ey  gave d i f f e r e n t  reasons f o r  t h i s  judgm ent.
Bob and Tim e x p la in e d  t h a t  i t  was no t necessary to  an n o ta te  
in  t h e i r  p a r t i c u l a r  courses ( c a lc u lu s ,  c h e m is try ,  
e x p e r im e n ta l s t a t i s t i c s ,  math, and a g r i c u l t u r e ) . On th e  
o th e r  hand, Jane and C a r la  s ta te d  t h a t  th ey  made good 
grades w ith o u t  a n n o ta t in g .  Semester grade reco rd s  d id  not 
supp ort a l l  s tu d e n ts ’ re p o r ts  o f  good g rades . A lthough
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Bob’ s and J a n e ’ s GPAs were 2 .7 2 7  and 2 .3 3 3 ,  r e s p e c t iv e ly ,  
T im ’ s and C a r l a ’ s GPAs were .375  and .4 6 1 ,  r e s p e c t iv e ly .
In  a d d i t io n ,  a l l  s tu d e n ts  s ta te d  t h a t  th ey  would 
a n n o ta te  in  o th e r  courses when a p p r o p r ia te .  However, 
responses in d ic a te d  t h a t ,  o f  th e  f o u r ,  o n ly  Bob seemed to  
be s e r io u s  about f u t u r e  in te n t io n s  to  use a n n o ta t io n .  Tim, 
Jane, and C a r la  s a id  th e y  m ight a n n o ta te ,  and Bob s ta te d  
t h a t  he would s p e c i f i c a l l y  a n n o ta te  in  courses t h a t  
re q u ire d  s u b s t a n t ia l  re a d in g .
The s ta te m e n t t h a t  some s u b je c ts  were not a p p ro p r ia te  
f o r  a n n o ta t io n  ( e . g . ,  math, c h e m is try )  may be a lo g ic a l  
c o n c lu s io n  f o r  s tu d e n ts  who were not t r a in e d  to  an n o ta te  
in  th ese  p a r t i c u l a r  c o n te n t  a re a s .  In  th e  p re s e n t s tu d y ,  
th e  developm ental re a d in g  s tu d e n ts  were t r a in e d  to  an n o ta te  
h i s t o r y ,  b io lo g y ,  and psychology t e x t s .  Simpson and N i s t ’ s 
(1 9 9 0 )  f in d in g s  t h a t  a n n o ta t io n  must be a d ju s te d  accord ing  
to  th e  ta s k  and c o n te n t  may e x p la in ,  in  p a r t ,  s tu d e n ts ’ 
f a i l u r e  to  a n n o ta te  in  o th e r  c o n te n t a re a s .  E a r l i e r  
t r a n s f e r  re s e a rc h  a ls o  re v e a le d  t h a t  t r a n s f e r  was more 
l i k e l y  when t r a i n i n g  in c lu d e d  s p e c i f i c  examples o f  th e  
t r a n s f e r  ta s k  ( e . g . ,  G ic k , 1985; Holyoak & Koh, 1 9 8 7 ) .  I t  
i s  p o s s ib le  t h a t  s tu d e n ts  d id  not p e rc e iv e  s u f f i c i e n t  
s i m i l a r i t y  between t h e i r  i n i t i a l  le a rn in g  s i t u a t io n s  and 
th e  t r a n s f e r  s i t u a t i o n  ( i . e . ,  t h e i r  o u ts id e  c o n te n t  
c o u r s e s ) .
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I n  l i g h t  o f  p re v io u s  s t r a t e g y  u t i l i t y  research  ( e . g . ,  
D u f fy  e t  a l  . ,  1984; P re s s le y ,  Le v in ,  & G h a ta la ,  1 9 8 4 ) ,  i t  
appears t h a t  s t u d e n t s ’ p e rc e p t io n s  o f  a n n o ta t io n  us e fu lness  
should have r e s u l t e d  in  t r a n s f e r .  However, p re s en t  
f i n d i n g s  in d ic a t e d  t h a t  o n ly  C a r l a ’ s la c k  o f  t r a n s f e r  would 
have been p r e d ic t e d  from her  n e g a t iv e  s ta te m e nts  about the  
u s e fu ln e s s  o f  a n n o t a t i o n .  Although th e  o t h e r  s tude n ts  
re p o r te d  t h a t  a n n o ta t io n  was a us e fu l  s t r a t e g y ,  none 
t r a n s f e r r e d  th e  s t r a t e g y  t o  o u ts id e  courses .  A p p a re n t ly ,  
s t u d e n t s ’ r e p o r te d  f e e l i n g s  about th e  u s e fu ln e ss  o f  
a n n o ta t io n  were not  s t ro n g  enough t o  m o t iv a te  i t s  t r a n s f e r .
S i m i l a r l y ,  d i r e c t  e x p la n a t io n  res e a rc h ,  which showed 
t h a t  s tu d e n ts  were more l i k e l y  t o  t r a n s f e r  s t r a t e g i e s  when 
th ey  had d e t a i l e d  in fo r m a t io n  about how and when to  use 
them ( e . g . ,  D u f fy  e t  a l . ,  1984; R oehler  e t  a l . ,  1 9 8 6 ) ,  was 
not supported in  th e  p re s e n t  s tudy .  Even though d i r e c t  
e x p la n a t io n  was emphasized in  th e  developmental  read ing  
course ,  and s tu d e n ts  b e l ie v e d  t h a t  a n n o ta t io n  was a usefu l  
s t r a t e g y ,  they  d id  no t  spontaneously  t r a n s f e r  s t r a t e g y  use.  
T h is  in c o n s is te n c y  between b e l i e f s  and a c t io n s  may be 
e x p la in e d  by research  ( e . g . ,  Alvermann & R a te k in ,  1982;  
Bednar, 1987) i n d i c a t i n g  t h a t  s tu d e n ts  c o n s i s t e n t l y  r e l i e d  
on s t r a t e g i e s  w i t h  which th ey  f e l t  c o m fo r ta b le  ( r e r e a d i n g )  
and d id  not  spontaneously  t r y  o t h e r  s t r a t e g i e s  ( a n n o t a t io n )  
t h a t  th e y  knew were e f f e c t i v e .
Another p o s s ib le  conc lus ion  i s  t h a t  th e  most obvious  
e x p la n a t io n  f o r  th e  la c k  o f  t r a n s f e r  was s t u d e n t s ’ poor  
performance in  B io log y  1001. C l i f f o r d ’ s (1 9 84 )  research  
showed t h a t  s t r a t e g y  maintenance was c o n t in g e n t  on le a r n e r s  
a t t r i b u t i n g  t h e i r  successes and f a i l u r e s  t o  th e  use o f  
a p p r o p r ia t e  and in a p p r o p r i a t e  s t r a t e g i e s ,  r e s p e c t i v e l y .
Even though s tu d e n ts  re p o r te d  t h a t  a n n o ta t io n  was u s e f u l ,  
i t  i s  p o s s ib le  t h a t  th ey  d id  not  b e l i e v e  a n n o ta t io n  helped  
them in  t h e i r  b io lo g y  course ( a l l  s tu d e n ts  f a i l e d  or  
dropped o u t )  and t h a t  t h e i r  f a i l u r e  t o  perform s u c c e s s fu l ly  
in f lu e n c e d  t h e i r  d e c is io n s  concern ing a n n o ta t in g  in  o t h e r  
courses .  Perhaps i f  s tu d e n ts  had s u c c e s s f u l l y  performed in  
B io logy  1001, th ey  would have been more l i k e l y  t o  t r a n s f e r  
th e  s t r a t e g y  t o  o t h e r  a re a s .  T h is  e x p la n a t io n ,  however,  
must c o n s id e r  th e  f a c t  t h a t  s tu d e n ts  d id  not  read and 
a n n o ta te  th e  re q u i re d  m a t e r ia l  f o r  B io logy  1001. Because 
s tu d e n ts  annota ted  r e l a t i v e l y  l i t t l e  o f  th e  re q u i re d  
m a t e r i a l ,  i t  cannot be s t a t e d  t h a t  a n n o ta t io n  was 
i n e f f e c t i v e  f o r  t h i s  course .  For t h i s  reason, i t  i s  
u n c le a r  whether s tu d e n ts  connected t h e i r  f a i l u r e  in  B io logy  
1001 to  t h e i r  lac k  o f  t r a n s f e r .  T h is  e x p la n a t io n  may be 
u n l i k e l y  in  l i g h t  o f  s t u d e n t s ’ f a i l u r e  t o  r e p o r t  any 
co nnect ion  between performance in  B io logy  1001 and 
a n n o ta t io n  use in  o t h e r  courses .
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Conclusions and I m p l i c a t i o n s
Severa l  conc lus io ns  may be drawn from th e  r e s u l t s  o f  
t h i s  s tudy .  F i r s t ,  i t  may be unreasonable  t o  expec t  some 
developmental  s tu d e n ts  t o  grasp th e  use o f  a n n o ta t io n  
d u r ing  one semester .  The c o m p le x i t ie s  in v o lv e d  in  
summariz ing, p a ra p h ra s in g ,  and o r g a n iz in g  in fo r m a t io n  may 
r e q u i r e  more t im e  f o r  d i r e c t  i n s t r u c t i o n  and s t r a t e g y  
p r a c t i c e .
Second, a n n o ta t io n  a lone  i s  c l e a r l y  not  enough to  
compensate f o r  a lac k  o f  knowledge o f  s p e c i f i c  c o n te n t  or  
t e x t  s t r u c t u r e s .  Even though s tu d e n ts  were encouraged by 
t h e i r  developmental  read ing  i n s t r u c t o r s  to  use a v a r i e t y  o f  
a p p r o p r ia t e  s t r a t e g i e s  in  t h e i r  c o n te n t  a re a s ,  o n ly  one 
s tu d e n t  in  th e  c u r r e n t  study re p o r te d  using anoth er  
s t r a t e g y  (mapping) in  B io logy  1001. I f  th e  s tu d e n ts  in  the  
c u r r e n t  study had used o th e r  s t r a t e g i e s  a long w i th  
a n n o ta t io n ,  b e t t e r  performance on exams may have r e s u l t e d .  
Although s tu d e n ts  re p o r te d  t h a t  a n n o ta t io n  increased  
i n t e r a c t i o n  w i th  t e x t  du r ing  r e a d in g ,  t h i s  g r e a t e r  
a t t e n t i o n  t o  t e x t  was not  enough t o  in s u re  comprehension o f  
passages c o n ta in in g  numerous u n f a m i l i a r  te rms.
T h i r d ,  th e  b io lo g y  t e x t  m a t e r ia l  used f o r  t r a i n i n g  
purposes in  th e  developmental  re ad ing  course may not  have 
been s u f f i c i e n t l y  s i m i l a r  to  th e  t e x t s  encountered in  
i n t r o d u c t o r y  b io lo g y  courses t o  promote t r a n s f e r .  A l l  
s tu d e n ts  re p o r te d  t h a t  th e  t e x t  f o r  B io logy  1001 was
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c o n s id e ra b ly  more d i f f i c u l t  than th e  b io lo g y  e x c e rp ts  used 
f o r  s t r a t e g y  t r a i n i n g  in  developmental  rea d in g .
F i n a l l y , i t  must be p o in ted  ou t  t h a t  t h i s  study  
d id  not  address th e  e f f e c t i v e n e s s  o f  a n n o ta t io n .  R a th er ,  
i t  examined th e  d i f f i c u l t i e s  c o l l e g e  developmental  read ing  
s tu d e n ts  fa ced  as they  a t tem pted  to  grasp and apply  
a n n o ta t io n  and th e  v a r io u s  f a c t o r s  t h a t  m o t iv a te d  t h e i r  
e f f o r t s .  Because th e  f o u r  p a r t i c i p a n t s  used th e  s t r a t e g y  
m in im a l ly ,  no conc lus io ns  should be drawn about a n n o ta t io n  
e f f i c a c y .
F ind in g s  presented  here have s e v e ra l  i m p l i c a t i o n s  f o r  
developmental  read ing  programs based on a s t r a t e g i c  
l e a r n in g  approach. To p ro v id e  s tu d e n ts  w i th  read ing  and 
study s t r a t e g i e s  and promote t r a n s f e r  o f  these  s t r a t e g i e s ,  
th e  two areas  o f  t r a i n i n g  w i t h i n  developmental  read ing  
programs and th e  r e l a t i o n  between th e  developmental  read ing  
program and o t h e r  departments should be addressed.
T r a i n i n g . T r a i n i n g  should emphasize an even s t ro n g e r  
r a t i o n a l e  f o r  te x tm a rk in g  use t o  m o t iv a te  th e  s tuden ts  
( e . g . ,  D u f fy  e t  a l . ,  19 8 7 ) .  Such t r a i n i n g  i s  best  
accomplished through d i r e c t  e x p la n a t io n ,  in c lu d in g  s t r a t e g y  
u t i l i t y  or  informed i n s t r u c t i o n  ( e . g . ,  Brown e t  a l . ,  19 83 ) .
To in c re as e  th e  q u a l i t y  o f  a n n o ta t io n s ,  t r a i n i n g  in  
s p e c i f i c  s t r a t e g y  components may need to  be s t re s s e d .  For  
example, s tu d e n ts  may need more t r a i n i n g  in  i d e n t i f y i n g  key 
concepts ,  o r g a n iz in g  in f o r m a t io n ,  and pa ra phras ing  using
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n a t u r a l  t e x t .  Given Brown and Day’ s (1 98 3 )  f i n d i n g s  t h a t  
summarizat ion o f  t e x t  appeared t o  be a developmental  
process ,  s tu d e n ts  may b e n e f i t  from i n s t r u c t i o n  address ing  
s p e c i f i c  d e f i c i t s  (Brown, Campions, & Day, 1981; Day,
1 9 80 ) .
T r a in in g  in  t e x t  s t r u c t u r e  awareness should a ls o  be 
emphasized. The p re s e n t  s t u d y ’ s f i n d i n g s ,  supported by 
research  ( e . g . ,  Meyer, B randt ,  & B lu t h ,  1980) suggest ing  
t h a t  poorer  read ers  a re  le s s  aware o f  t e x t  s t r u c t u r e ,  
i n d i c a t e  th e  need f o r  t r a i n i n g  s tu d e n ts  t o  reco gn ize  
d i f f e r e n t  t e x t  s t r u c t u r e s .  Given th e  f a i l u r e  t o  t r a n s f e r  
te x tm a rk in g  across c o n te n t  a re a s ,  s tu d e n ts  should a ls o  
be made aware o f  th e  d i f f e r e n t  t e x t  s t r u c t u r e s  across  
c o n te n t  a re a s .
To b e t t e r  p rep a re  s tud en ts  t o  use and app ly  s t r a t e g i e s  
t o  a wide v a r i e t y  o f  c o n te n t  a re a s ,  exposure t o  s e v e ra l  
d i f f e r e n t  c o n te n t  t e x t s  i s  needed. M a t e r i a l s  used in  the  
s t r a t e g i c  le a r n in g  course may in c lu d e  th e  a c tu a l  t e x t s  
s tu d e n ts  read in  t h e i r  o th e r  c o n te n t  courses .
F i n a l l y ,  i t  must be acknowledged t h a t  t r a i n i n g  
r e q u i r e s  s u f f i c i e n t  t im e  f o r  a c q u i s i t i o n  o f  s t r a t e g i e s  and 
m o t iv a t io n  t o  app ly  them. As re se a rc h e rs  have p o in ted  o u t ,  
e x a c t l y  how much t im e  is  " s u f f i c i e n t "  i s  d i f f i c u l t  to  
e s t a b l i s h  ( e . g . ,  P re s s le y ,  1 9 9 1 ) .  One semester i s  perhaps  
not enough t im e  f o r  c o l l e g e  s tu d e n ts  t o  re p la c e  years  o f  
pass ive  read ing  h a b i t s  w i t h  more a c t i v e ,  s t r a t e g i c  ones.
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As D u f fy  and R oehler  (1 9 8 9 )  p o in te d  o u t ,  "Learne rs ,  
p a r t i c u l a r l y  unmotivated  le a r n e r s ,  need both t im e  to  
s u c c e s s iv e ly  r e s t r u c t u r e  t h e i r  i n s t r u c t i o n a l  exper ie nces  
and a r i c h  c o n te x t  in  which t o  b u i l d  a meaningful  
conceptual  mosaic f o r  why s t r a t e g i e s  a re  u s e fu l"  (p .  1 3 9 ) .
In t e g r a t e d  s t r a t e g y  i n s t r u c t i o n . To address s t u d e n t s ’ 
problems a p p ly in g  s t r a t e g i e s  when they  la c k  background 
knowledge o f  s p e c i f i c  c o n te n t  and t e x t  s t r u c t u r e s ,  s t r a t e g y  
i n s t r u c t i o n  should be i n t e g r a t e d  w i th  c o l l e g e - l e v e l  c o n te n t  
i n s t r u c t i o n .  A lthough c u r r e n t  p r a c t i c e s  u t i l i z e  t h i s  
approach ( i n c o r p o r a t in g  m a t e r i a l s  e x t r a c t e d  from  
in t r o d u c t o r y  c o l l e g e  t e x t s ) ,  a broader  a p p l i c a t i o n  t h a t  
would a l lo w  f o r  s t r a t e g y  use in  a c tu a l  c o l l e g e  courses  
would seem to  be o f  g r e a t e r  b e n e f i t .  Course requ irem ents  
may in c lu d e  a p p l i c a t i o n  o f  s t r a t e g i e s  t o  o th e r  courses in  
which th e  s tu d e n ts  a re  c o n c u r r e n t ly  e n r o l l e d .  Although  
th e  c u r r e n t  developmental  read ing  program a t  L o u is ia n a  
S t a t e  U n i v e r s i t y  in c lu d e s  these  req u ire m e n ts ,  perhaps a 
g r e a t e r  emphasis on t h i s  aspect  i s  needed.
Langer and Neal (1 9 8 7 )  de sc r ib ed  such an arrangement  
t h a t  has met w i th  success. These re s e a rc h e rs  developed an 
a d ju n c t  study s k i l l s  model ( S t r a t e g i e s  f o r  L e arn in g )  which 
p a i re d  i n s t r u c t o r s  f o r  study s k i l l s  courses w i th  
supplemental  s p e c i a l i s t s .  The r o l e  o f  th e  i n s t r u c t o r ,  a 
member o f  th e  u n i v e r s i t y  le a r n in g  c e n te r  s t a f f ,  was t o  
teach  s t r a t e g i e s  f o r  l e a r n i n g  ( e . g . ,  a p p ly in g  a tex tb ook
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in fo r m a t io n  process ing  system, r e c o g n iz in g  how ideas  are  
o rg a n iz e d ,  c o n s t r u c t i  ing g ra p h ic  o r g a n i z e r s ) ,  t r a i n  
and su p e rv is e  supplemental  s p e c i a l i s t s ,  and a s s i s t  them in  
a p p ly in g  s t r a t e g i e s  f o r  l e a r n in g  t o  s t u d e n t s ’ c o n te n t  
courses .  Supplemental s p e c i a l i s t s  were upper d i v i s i o n  or  
graduate  s tu d e n ts  who had s u c c e s s f u l l y  completed th e  
c o n te n t  courses o r  t h e i r  e q u i v a l e n t  and were recommended 
by th e  c o n te n t  course i n s t r u c t o r s .  A f t e r  r e c e iv in g  
t r a i n i n g  in  s p e c i f i c  l e a r n in g  s k i l l s  ta u g h t  in  th e  
s t r a t e g i e s  course ,  th es e  s tud en ts  conducted supplemental  
sessions in  which th e  le a r n in g  s t r a t e g i e s  were modeled and 
a p p l ie d  t o  s p e c i f i c  c o n te n t  a re a s .  E v a lu a t io n  d a ta ,  
l e a r n in g  s t r a t e g y  s t u d e n t s ’ course grades,  and comments by 
c o n te n t  course i n s t r u c t o r s  i n d ic a t e d  t h a t  t h i s  program was 
h i g h l y  b e n e f i c i a l  t o  s tu d e n ts  e n r o l l e d  in  th e  study  
s t r a t e g i e s  course .  I n  a d d i t i o n  t o  a s i g n i f i c a n t  p o s i t i v e  
c o r r e l a t i o n  between f i n a l  course grades re c e iv e d  in  th e  
s t r a t e g i e s  course and th e  c o n te n t  course ,  d a ta  re v e a le d  
ga ins  in  academic s e l f - c o n f i d e n c e  and study h a b i t s .
As S c h a l l e r t  e t  a l . ( 1 9 8 8 )  no ted ,  s t r a t e g y  t r a i n i n g  
should be in t e g r a t e d  i n t o  th e  i n s t r u c t i o n a l  system i f  
l e a r n e r s  a re  t o  a c q u i r e  th e  h a b i t  o f  being s t r a t e g i c .
I t  i s  no t  l i k e l y  t h a t  s tu d e n ts  e n r o l l e d  in  study s t r a t e g y  
courses w i l l  n a t u r a l l y  t r a n s f e r  s t r a t e g i e s  t o  o t h e r  domains 
i f  l e a r n in g  and study s t r a t e g y  t r a i n i n g  a re  i s o l a t e d  from 
th e  r e s t  o f  th e  i n s t r u c t i o n a l  system. Learn ing  s t r a t e g y
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course I n s t r u c t o r s  could  p o s s ib ly  a s s i s t  1n promoting  
t r a n s f e r  by communicating w i t h  those in vo lv ed  in  s t u d e n t s ’ 
r e g u l a r  c o n te n t  a re a  c la s s e s .  In  s h o r t ,  i f  l e a r n in g  
s t r a t e g y  course and c o n te n t  a rea  i n s t r u c t o r s  could  work 
c o o p e r a t i v e l y  t o  i d e n t i f y  aspects  o f  t e x t s  and courses t h a t  
g iv e  s tu d e n ts  problems, then s t r a t e g y  t r a n s f e r  would 
perhaps be more p ro b a b le .  Given th e  f i n d i n g s  o f  th e  
p re s e n t  study and those o f  e a r l i e r  res e a rc h ,  suggest ions  
f o r  f u t u r e  research  a re  g iven below.
Fu tu re  Research
F u r t h e r  research  on th e  processes o f  c o l l e g e  s t u d e n t s ’ 
te x tm a rk in g  should be conducted t o  de term ine  what best  
convinces s tude n ts  o f  a s t r a t e g y ’ s e f f e c t i v e n e s s  and 
m o t iv a te s  i t s  use. I n  p a r t i c u l a r ,  research  should f u r t h e r  
examine reasons s tu d e n ts  a d ju s t  te x tm a r k in g .  More 
in fo r m a t io n  i s  needed on th e  r e l a t i o n  among p r i o r  
knowledge, s t r a t e g y  a c q u i s i t i o n ,  and s t r a t e g y  t r a n s f e r .
More research  i s  a ls o  needed in  th e  genera l  a re a  o f  
s t r a t e g y  t r a n s f e r .  Because s tu d e n ts  p r e f e r r e d  c e r t a i n  
s t r a t e g i e s  ( e . g . ,  mapping),  in fo r m a t io n  re g a rd in g  s tude n ts  
s e l e c t i o n  o f  s t r a t e g i e s  f o r  t r a n s f e r  i s  needed. Perhaps  
d i f f e r e n t  r e s u l t s  would have been o b ta in e d  in  th e  c u r r e n t  
study i f  s tu d e n ts  had been a l low ed t o  choose any s t r a t e g y  
f o r  t r a n s f e r .  A lthough they  were not  fo rb id d e n  t o  use 
s t r a t e g i e s  o th e r  than te x tm a rk in g ,  they  were not  e x p l i c i t l y  
asked t o  do so. Fu tu re  research  should examine how a
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f l e x i b l e  s t r a t e g y  user might t r a n s f e r  s t r a t e g i e s  t o  o t h e r  
c o n te n t  courses.
Because th e  f i n d i n g s  o f  t h i s  study rev e a le d  a la c k  o f  
s t r a t e g y  t r a n s f e r  across  c o n te n t  a re a s ,  t h i s  a re a  should  
a ls o  be addressed in  f u t u r e  res e a rch .  With th e  ex c e p t io n  
o f  C a r la ,  who was e n r o l l e d  in  a psychology course,  s tud en ts  
in  t h i s  study were e n r o l l e d  in  courses o t h e r  than th e  ones 
in  which th ey  were t r a i n e d  in  s t r a t e g y  use. Research is  
needed t o  c l a r i f y  th e  r o l e  o f  s t r a t e g y  use in  s p e c i f i c  
c o n te n t  a re a s .  I f  th e  lack  o f  t r a n s f e r  was due to  
s t u d e n t s ’ f a i l u r e  to  see s u f f i c i e n t  s i m i l a r i t y  between 
s t r a t e g y  use in  th e  developmental  read ing  course and i t s  
a p p l i c a t i o n  t o  o u ts id e  courses in  which they  were not  
t r a i n e d  in  s t r a t e g y  use, then t r a i n i n g  should s p e c i f i c a l l y  
address t h i s  is s u e .
F i n a l l y ,  more in fo r m a t io n  i s  needed on what best  
promotes s t r a t e g y  t r a n s f e r  dur in g  and a f t e r  t r a i n i n g .  
Learning s t r a t e g i e s  courses which employ i n t e g r a t e d  
s t r a t e g y  i n s t r u c t i o n  ( e . g . ,  Langer & N e a l ,  1987) would seem 
to  be th e  best  v e h i c l e  f o r  research  examining s t r a t e g y  
t r a n s f e r  d u r ing  t r a i n i n g .  To examine lo n g - te rm  t r a n s f e r ,  
th e  p re s en t  study could  be r e p l i c a t e d  but extended over  the  
course o f  s e v e ra l  semesters .  Although th e  t r a c k i n g  o f  
developmental read ing  s tu d e n ts  has y ie ld e d  in fo r m a t io n  on 
performance ( GPA) ,  l i t t l e  or  no research  e x i s t s  on long­
term processes o f  s t r a t e g y  t r a n s f e r .
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DEFINITIONS OF TERMS 
For th e  purpose o f  t h i s  s tudy ,  th e  f o l l o w i n g  terms are  
d e f in e d :
a n n o ta t io n  -  th e  process o f  w r i t i n g  b r i e f  summaries o f  t e x t  
m a t e r ia l  in  th e  margins in c lu d in g  th e  f o l l o w i n g :
( a )  p a ra p h ra s in g ,  ( b )  enumerat ing m u l t i p l e  ideas  ( e . g . ,  
causes, e f f e c t s ,  c h a r a c t e r i s t i c s )  in  an o rgan ized  
f a s h io n ,  ( c )  n o t in g  examples o f  concepts in  th e  margin,
(d )  p u t t i n g  key in fo r m a t io n  on g rap h ic  a id s  when 
a p p r o p r i a t e ,  ( e )  j o t t i n g  down p o s s ib le  t e s t  q u e s t io n s ,  ( f )  
n o t in g  p u z z l in g  or  c o n fu s in g  ideas w i t h  a qu es t io n  mark in  
th e  margin ,  and (g )  s e l e c t i v e l y  u n d e r l in in g  key phrases in  
c o n ju c t io n  w i t h  a n n o ta t io n s  (Simpson & N i s t ,  1990 ) .
developmental  read i  ng program -  program which p rov ides  
s tude n ts  unprepared t o  cope w i th  c o l l e g e  read ing  demands 
( i n d i c a t e d  by low s t a n d a r d iz e d  read ing  scores )  study and 
l e a r n in g  s k i l l s / s t r a t e g i e s  (B ray ,  1 9 8 4 ) .  Developmental  
read ing  programs a re  g e n e r a l l y  based on one o f  two 
approaches:
a )  t r a d i t i o n a l  sk i  11s approach -  read in g  i s  ta u g h t  as 
a s e r i e s  o f  i s o l a t e d  s k i l l s  ( e . g . ,  f i n d i n g  th e  main 
id ea  o f  a p a ra g ra p h ) ;  m a t e r i a l s  a re  u s u a l ly  b r i e f  
passages u n r e la te d  t o  c o l l e g e  t e x t  ( N i s t ,  19 85 ) .
b) s t r a t e g i c  l e a r n in g  approach ( co n te n t -based  
approach) -  re ad in g  i n s t r u c t i o n  emphasizes s e l f  
re g u la te d  l e a r n in g  and t r a n s f e r ;  th e  s e l f - r e g u l a t i o n
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processes o f  p la n n in g ,  m o n i to r in g ,  and e v a lu a t io n  
(Brown, B ra n s fo rd ,  F e r r a r a ,  & Campions, 1982) a re  
emphasized through d i r e c t  i n s t r u c t i o n  and te ac h in g  
s t r a t e g i e s  t h a t  promote a c t i v e  read ing  o f  c o l le g e  
t e x t s  and e f f i c i e n t  p r e p a r a t io n  f o r  exams ( e . g . , 
a n n o ta t in g ,  mapping, p r e d i c t i n g  t e s t  q u e s t io n s ,  s e l f ­
q u e s t io n in g )  ( N i s t  & Simpson, 1987 ) .
di r e c t  e x o la n a t io n  -  d e t a i l e d  e x p la n a t io n  about the  
e f f e c t i v e n e s s  and importance o f  s t r a t e g i e s  in c lu d in g  
f i v e  c r i t i c a l  e lem ents :  ( a )  d e s c r i p t i o n  o f  th e  s t r a t e g i e s
so t h a t  they  a re  meaningful  t o  s tu d e n ts ,  (b )  s t u d e n t s ’ 
unders tand ing  o f  why s t r a t e g i e s  should be le a rn e d ,  ( c )  
t e a c h e r s ’ e x p la n a t io n  o f  how t o  use s t r a t e g i e s  s t e p - b y -  
s te p ,  (d )  s t u d e n t s ’ unders tand ing  o f  th e  c ircumstances  
under which s t r a t e g i e s  should be used, and ( e )  s t u d e n t s ’ 
e v a l u a t i o n  o f  t h e i r  use o f  s t r a t e g i e s  so t h a t  they  can 
m onitor  and improve t h e i r  own s t r a t e g i c  read ing  (R o e h le r  & 
D u f fy ,  19 84 ) .
di r e c t  i n s t r u c t i o n  -  i n s t r u c t i o n  which in c lu d es  the  
f o l l o w i n g :  ( a )  fo c u s in g  s t u d e n t s ’ a t t e n t i o n ,  (b )  g i v in g  a
genera l  overv iew  o f  what i s  to  be done, ( c )  going through  
procedures s te p -b y  s te p ,  (d )  modeling th e  process v i a  t h in k  
a lo ud s ,  (g )  p ro v id in g  o p p o r t u n i t i e s  f o r  p r a c t i c e  and 
feedback ,  and (h )  rede m o nstra t ing  procedures i f  necessary  
( N i s t  & Ki r b y , 1 9 8 6 ) .
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encoding h vpo thes is  -  th e  concept t h a t  l e a r n in g  appears to  
be enhanced when a s t r a t e g y  focuses on and in c lu d es  a c t i v e  
process ing  o f  r e l e v a n t  in fo r m a t io n  in  th e  t e x t  (D iV e s ta  & 
Gray, 1972 ) .
e x t e r n a l  s to ra g e  h y po the s is  -  th e  concept t h a t  s t r a t e g i e s  
a re  us e fu l  because th e y  y i e l d  a r t i f a c t s  which may be 
reviewed f o r  exam p r e p a r a t io n  ( M i l l e r ,  G a l a n t e r ,  & Prim,  
1 9 6 0 ) .
informed i n s t r u c t i o n  -  i n s t r u c t i o n  t h a t  s p e c i f i c a l l y  
in c lu d e s  in fo r m a t io n  about th e  u t i l i t y  o f  th e  s t r a t e g y  
being ta u g h t  (Brown, B ra n s fo rd ,  F e r r a r a ,  & Campione, 19 83 ) .
l e v e l s  o f  orocess ing  th e o ry  -  th e  concept t h a t  in fo rm a t io n  
which i s  processed a t  deeper l e v e l s  through e l a b o r a t i o n  i s  
u l t i m a t e l y  remembered b e t t e r  ( C r a i k  & Lo ck h a r t ,  1972) .
m e ta c o g n i t io n  -  th e  knowledge a l e a r n e r  has about h is  or  
her c o g n i t i v e  s k i l l s  in  d i f f e r e n t  s i t u a t i o n s ,  which is  used 
to  r e g u la t e  p ro b le m -s o lv in g  o r  l e a r n in g  (Bender,  1986 ) .
s t r a t e g y  -  a c t io n  s e le c t e d  d e l i b e r a t e l y  to  ach ieve  
p a r t i c u l a r  goa ls  ( P a r i s ,  Wasik, & T u rn e r ,  1 9 91 ) .
a c t i v e  s t r a t e g y  -  s t r a t e g y  which r e q u i r e s  a deeper  
l e v e l  o f  p rocess ing  ( C r a i k  & T u lv in g ,  1 9 78 ) ,  ( i . e . ,  
n o t e t a k in g ,  u n d e r l i n i n g ,  a n n o t a t i o n )  ( N i s t ,  1987;
Wade, T ra th e n ,  & Schraw, 1990 ) .
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pass ive  s t r a t e g y  -  s t r a t e g y  which r e q u i r e s  a 
r e l a t i v e l y  s h a l lo w  le v e l  o f  p rocess ing (C r a ik  & 
T u lv in g ,  1978) ( i . e . ,  r e r e a d in g ,  " lo o k in g  o v e r " ) .  
( N i s t ,  1987; Wade, T ra th e n ,  & Schraw, 19 90 ) .
s t r a t e g y  t r a n s f e r  -  a process t h a t  occurs when p r i o r -  
le a rn ed  knowledge and s k i l l s  in f lu e n c e  th e  way in  which new 
knowledge and s k i l l s  a r e  le a rn e d  and performed (Corm ier  & 
Hagman, 1 9 87 ) .
d i r e c t e d  t r a n s f e r  -  a p p l i c a t i o n  o f  a lea rn ed  s t r a t e g y  
t o  a new s i t u a t i o n  as a r e s u l t  o f  e x p l i c i t  d i r e c t i o n  
t o  do so.
spontaneous t r a n s f e r  -  v o lu n t a r y  a p p l i c a t i o n  o f  a 
lea rn e d  s t r a t e g y  t o  a new s i t u a t i o n .
s t r a t e g y  u t i 1 i t y  -  th e  understand ing  t h a t  a s t r a t e g y  
b e n e f i t s  a p a r t i c u l a r  aspec t  o f  performance (P r e s s le y ,  
Snyder, & C a r i g l i a - B u l 1, 19 87 ) .
te x tm a rk in g  -  marking t e x t  in  some manner ( i . e . ,  





REVIEW OF LITERATURE 
Th is  rev ie w  o f  th e  l i t e r a t u r e  f i r s t  p re s en ts  a b r i e f  
d e s c r i p t i o n  o f  c o l l e g e  developmental  read ing  programs and 
research  examining c o l l e g e  s t u d e n t s ’ use o f  a c t i v e  and 
pass ive  study s t r a t e g i e s .  A d is c u s s io n  o f  th e  te x tm a rk in g  
research  f o l l o w s ,  s p e c i f i c a l l y  examining u n d e r l in in g  and 
a n n o ta t io n .  The rev ie w  concludes w i t h  a d is c u ss io n  o f  
s t r a t e g y  t r a n s f e r .  Some o f  th e  s t u d i e s  c i t e d  in  th e  
t r a n s f e r  s e c t io n  in v o lv e d  e le m enta ry  school c h i l d r e n ,  and 
no s t u d ie s  were found t h a t  s p e c i f i c a l l y  addressed t r a n s f e r  
o f  te x tm a rk in g  s t r a t e g i e s  among c o l l e g e  s tu d e n ts .  However, 
r e s u l t s  o f  s t u d ie s  d iscussed in v o l v i n g  t r a n s f e r  o f  s k i l l s  
and problem s o lv in g  by younger l e a r n e r s  do shed l i g h t  on 
th e  genera l  a re a  o f  t r a n s f e r .
C o l le g e  Developmental Reading Programs 
A t th e  postsecondary l e v e l ,  s tu d e n ts  fa c e  a c r i t i c a l  
problem in  l e a r n in g  and remembering v a s t  amounts o f  
in fo r m a t io n  they  a re  re q u i re d  t o  re a d .  As th ey  make the  
t r a n s i t i o n  from h igh school t o  c o l l e g e ,  th ey  must be a b le  
t o  comprehend and r e c a l l  more d i f f i c u l t  t e x t  in  o rd e r  to  
perform  w e l l  on exams. Reading and s tu d y in g  c o n te n t  
m a t e r ia l  in v o lv e  such complex a c t i v i t i e s  as i d e n t i f y i n g  
and s e l e c t i v e l y  a t t e n d in g  t o  r e l e v a n t  in f o r m a t io n ,  
m o n i to r in g  comprehension, and t a k in g  needed c o r r e c t i v e  
a c t io n  (Baker  & Brown, 1984; Brown, 1 9 80 ) .
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Since th e  1960s, many postsecondary i n s t i t u t i o n s  have 
been re q u i re d  by open-admissions p o l i c i e s  t o  o f f e r  
developmental programs to  meet th e  needs o f  in c r e a s i n g l y  
l a r g e  numbers o f  s tu d e n ts  unprepared t o  cope w i t h  c o l le g e  
l e a r n in g  demands (B ra y ,  1984; C a rp e n te r ,  1985 ) .  Boylan
(1 9 8 6 )  e s t im a te d  t h a t  n e a r ly  25% o f  c o l l e g e  freshmen a re  
e n r o l l e d  n a t io n w id e  in  developmental read ing  or  study  
s k i l l s  courses .  These s tude n ts  t y p i c a l l y  have low c o l l e g e -  
e n tra n c e  and s ta n d a rd iz e d  read ing  t e s t  scores and l e s s e r -  
developed study and l e a r n in g  s t r a t e g i e s .  Developmental  
re ad ing  and study s k i l l s  programs a t te m p t  to  p ro v id e  
t r a i n i n g  in  read ing  and study s t r a t e g i e s  needed f o r  such 
s t u d e n t s .
Some o f  these  programs s t r e s s  s t u d e n t s ’ a c q u i s i t i o n  o f  
a c t i v e  read ing  and study s t r a t e g i e s ,  w h i le  o th e rs  p lace  
l e s s  emphasis on such an approach. Th is  d i f f e r e n c e  in  
c u r r i c u l a r  emphasis a r i s e s ,  in  p a r t ,  from th e  research  
examining a c t i v e  and pas s iv e  s t r a t e g y  e f f e c t i v e n e s s .
A c t i v e  and Pass ive  S t r a t e g i e s
The research  concern ing  c o l l e g e  s t u d e n t s ’ use o f  study  
s t r a t e g i e s  has been approached from two broad p e rs p e c t iv e s .  
One view holds t h a t  f o r  successfu l  l e a r n in g  and remembering 
t o  occur ,  s tu d e n ts  must make use o f  a c t i v e  s t r a t e g i e s  t h a t  
y i e l d  a r t i f a c t s  f o r  l a t e r  re v ie w ,  such as a n n o ta t in g ,  
n o t e t a k in g ,  and u n d e r l i n i n g  ( N i s t  & Simpson, 1987; 
W e in s te in ,  1987 ) .  In  c o n t r a s t ,  o t h e r  views suggest t h a t
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l i t t l e  e m p ir ic a l  ev idence  supports  th e  idea  t h a t  a c t i v e  
study techn iques  a re  any more e f f e c t i v e  than th e  more 
p ass ive  methods o f  r e a d in g - o n ly  or  r e p e t i t i v e  read ing  
(Anderson & A rm bruster ,  1984; Reynolds & S h i r e y ,  1988) .  
These p e rs p e c t iv e s  a re  e x p lo re d  below.
A c t iv e  S t r a t e g i e s
When d i s t i n g u i s h i n g  th e  "good s t r a te g y "  user from the  
"poor s t r a t e g y "  us er ,  s e ve ra l  re s e arc h e rs  see th e  use o f  
a c t i v e  s t r a t e g i e s  as a p r im ary  i n d i c a t o r  o f  e f f e c t i v e  
s t r a t e g y  use. Good s t r a t e g y  use i s  a ls o  inc luded  in  a 
d e s c r i p t i o n  o f  e x p e r t  readers  by Baker and Brown (1 9 8 4 ) ;  
e x p e r t  readers  use r a p id  decoding and have la rg e  
v o c a b u la r ie s ,  phonemic awareness, knowledge o f  t e x t  
f e a t u r e s ,  and many d i f f e r e n t  s t r a t e g i e s  t o  f a c i l i t a t e  
understand ing  and r e t e n t i o n .  N o n - s t r a t e g i c  readers  a re  
descr ib ed  as fo cu s in g  on decoding s i n g l e  words, f a i l i n g  to  
adust t h e i r  read ing  f o r  d i f f e r e n t  t e x t s  or  purposes, seldom 
m o n i to r in g  t h e i r  comprehension, and having problems 
o r g a n iz in g  and r e l a t i n g  t e x t u a l  in fo r m a t io n .
P re s s le y ,  Snyder, and C a r i g l i a - B u l 1 (1 9 87 )  descr ibed  
th e  good s t r a t e g y  user  as having a r e p e r t o i r e  o f  
s t r a t e g i e s ,  in c lu d in g  g o a l - s p e c i f i c  s t r a t e g i e s  t h a t  
f a c i l i t a t e  memory, comprehension, and p ro b lem -s o lv in g  
g o a ls ,  m o n i to r in g  s t r a t e g i e s  t h a t  keep t r a c k  o f  c o g n i t io n  
and performance, and h ig h e r  o rd e r  sequencing s t r a t e g i e s  
t h a t  o rg a n iz e  g o a l - s p e c i f i c  and m o n i to r in g  s t r a t e g i e s  to
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accomplish complex g o a ls .  P re s s le y  e t  a l . (1 98 7 )  f u r t h e r  
p o in ted  out  t h a t  good s t r a t e g y  users know when and where to  
apply  s t r a t e g i c  procedures;  t h a t  i s ,  they  have c o n d i t io n a l  
knowledge o f  s t r a t e g y  use ( P a r i s ,  L ipson, & Wixson, 1983 ) .  
P r o f i c i e n t  readers  a re  de sc r ib ed  by o t h e r  re s e a rc h e rs  as 
those who s e l e c t i v e l y  ta k e  no tes ,  u n d e r l in e ,  summarize, 
e la b o r a t e  t e x t ,  and g e n era te  and answer qu es t ion s  about  
t e x t  m a te r ia l  (Cook & Mayer,  1983; F o r r e s t - P r e s s l e y  & 
G i l l i e s ,  1983) .
C o l le g e  developmental  read in g  programs based on a 
s t r a t e g i c  le a r n in g  approach a t te m p t  to  develop s t u d e n t s ’ 
a c q u i s i t i o n  o f  such a c t i v e  read ing  and study s t r a t e g i e s .
The pr im ary  goal o f  th es e  programs i s  t o  he lp  c o l le g e  
s tu d e n ts  become p r o f i c i e n t  read ers  by t r a i n i n g  them t o  be 
a c t i v e  s t r a t e g y  us ers .  Thus, t r a i n i n g  o f t e n  focuses on 
such s t r a t e g i e s  as te x tm a r k in g ,  which r e q u i r e s  s e l e c t i o n  
and o r g a n i z a t i o n  o f  im p o r ta n t  in f o r m a t io n ,  summ arizat ion ,  
and e l a b o r a t i o n .
The idea  o f  an a c t i v e  s tu d e n t  r o l e  in  l e a r n in g  i s  a ls o  
noted in  th e  rese arch  o f  c o g n i t i v e - i n s t r u c t i o n a l  
p s y c h o lo g is ts  i n t e r e s t e d  in  th e  c o g n i t i v e  and m e ta c o g n i t iv e  
processes u n d e r ly in g  knowledge and s k i l l s  development  
(Belmont,  B u t t e r f i e l d  & F e r r e t t i , 1982; B ra ns fo rd ,  1979; 
Brown, B rans fo rd ,  F e r r a r a ,  & Campione, 1 9 8 3 ) .  In  a d d i t i o n ,  
res e arch e rs  i n t e r e s t e d  in  e f f e c t i v e  s c hoo l ing  and classroom  
l e a r n in g  s i t u a t i o n s  (D o y le ,  1977; Humphrey, 1984; M arsha l l
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& W e in s te in ,  1984; Winne & Marx, 1982) and th e  development  
o f  in n o v a t iv e  p r a c t i c e s  t h a t  promote independence and 
m o t iv a t io n  t o  l e a r n  ( M a r s h a l l ,  1981) support  th e  concept o f  
an a c t i v e  s tu d e n t  r o l e  in  l e a r n in g .
P a r i s ,  Wasik, and Turner  (1 9 91 )  p o in ted  out  t h a t  
a c t i v e ,  s t r a t e g i c  read ing  i s  th e  main c h a r a c t e r i s t i c  o f  
e x p e r t  readers  because i t  i s  in t e g r a t e d  i n t o  s t u d e n ts ’ 
c o g n i t i v e  development and i s  e s s e n t i a l  f o r  success in  
s choo l .  S ix  b e n e f i t s  o f  s t r a t e g i c  read ing  a re  g iv en .
F i r s t ,  s t r a t e g i c  re a d in g  a l lo w s  f o r  e l a b o r a t i o n ,  
o r g a n i z a t i o n ,  and e v a l u a t i o n  o f  t e x t  in f o r m a t io n .  Second, 
c h i ldhood development o f  c o g n i t i v e  s t r a t e g i e s  t o  enhance 
a t t e n t i o n ,  memory, communication, and le a r n in g  c o in c id e s  
w i t h  th e  a c q u i s i t i o n  o f  read ing  s t r a t e g i e s .  T h i r d ,  readers  
c o n t r o l  s t r a t e g i e s ,  us ing them as personal c o g n i t i v e  t o o l s  
s e l e c t i v e l y  and f l e x i b l y .  Fo ur th ,  because readers  need to  
have both th e  knowledge and d i s p o s i t i o n  t o  use s t r a t e g i e s ,  
m e ta c o g n i t io n  and m o t iv a t io n  p la y  im p o rta n t  r o le s  in  
s t r a t e g i c  re a d in g .  F i f t h ,  te ac h e rs  can employ d i r e c t  
i n s t r u c t i o n  in  s t r a t e g i e s  t h a t  f o s t e r  read ing  and t h i n k i n g .  
F i n a l l y ,  l e a r n in g  th rough out  th e  c u r r ic u lu m  can be enhanced 
by s t r a t e g i c  re a d in g .
W i th in  th e  p as t  decade, based upon t h i s  growing body 
o f  research  re g a rd in g  th e  e f f e c t i v e n e s s  o f  a c t i v e  s t r a t e g y  
use, some c o l l e g e  developmental  read ing  programs have begun
to  r e v i s e  t h e i r  c u r r i c u l a  from one t h a t  views read ing  as a
s e t  o f  d i s c r e t e  s k i l l s  t o  one t h a t  sees read ing  as
r e q u i r i n g  s p e c i f i c ,  a c t i v e  s t r a t e g i e s  t o  enhance s t u d e n t s ’ 
independent le a r n in g  from t e x t  ( N i s t  & Simpson, 1987; 
W e in s te in ,  1 9 8 7 ) .  E a r l i e r  research  by Dansereau e t . a l ,
( 1 9 7 9 )  in d ic a t e d  t h a t  t r a i n i n g  undergraduates  to  use 
s p e c i f i c  read ing  s t r a t e g i e s  in v o lv in g  p a ra p h ras in g ,  
c o n s t ru c t io n  o f  idea  networks and d e f i n i n g  th e  main ideas  
and form ing r e l a t i o n s h i p s  between those main ideas improved
performance s i g n i f i c a n t l y  on both s h o r t  answer and
m u l t i p l e - c h o i c e  comprehension t e s t s .  More re c e n t  research  
f i n d i n g s  ( e . g . ,  N i s t ,  Simpson, & O l e j i k ,  1985; N i s t ,  
Simpson, O l e j n i k ,  & Mealey ,  in  p res s )  a ls o  have shown a 
moderate,  p o s i t i v e  c o r r e l a t i o n  between a c t i v e  s t r a t e g y  use 
and t e s t  performance among undergraduates .
C o l le g e  read ing  programs based on an a c t i v e ,  s t r a t e g i c  
l e a r n in g  approach in t ro d u c e  many re ad ing  and le a r n in g  
s t r a t e g i e s  t o  s t u d e n ts .  One such s t r a t e g y  i s  t e x t  
a n n o ta t io n ,  th e  focus o f  th e  p re s e n t  res e a rc h .  Two main 
reasons e x p la in  why an a c t i v e  s t r a t e g y  l i k e  a n n o ta t in g  is  
e f f e c t i v e  ( N i s t ,  19 87 ) :  F i r s t ,  good te x tm a rk in g  p laces
c o g n i t i v e  demands on th e  s tu d e n t  and promotes deeper l e v e l s  
o f  p ro cess ing .  D iV es ta  & Gray (1 9 7 2 )  e x p la in e d  t h i s  
concept in  terms o f  th e  "encoding h y p o th e s is .  "That  i s ,  
l e a r n in g  appears to  be enhanced when th e  s t r a t e g y  focuses  
on and in c lu d es  a c t i v e  p rocess ing  o f  r e l e v a n t  in fo r m a t io n
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in  th e  t e x t .  For example, th e  very  a c t  o f  using a s t r a te g y  
such as a n n o ta t io n  seems t o  f a c i l i t a t e  comprehension o f  
t e x t  dur ing  re a d in g .  Second, good te x tm a rk in g  g ives  
s tu d e n ts  a s e l f - t e s t i n g  d e v ic e  from which t o  study as they  
prepare  f o r  exams. The hypo thes is  which accounts f o r  t h i s  
second idea  i s  th e  " e x te r n a l  s to rag e  hypothes is"  ( M i l l e r ,  
G a la n t e r ,  & Pr ib ram , 1 9 6 0 ) .  When textm arked m a t e r ia l  i s  
used f o r  rev iew  and exam p r e p a r a t io n ,  i t  serves as an 
e x t e r n a l  s to ra g e  mechanism. N i s t  (1 98 7 )  concluded t h a t  
a n n o ta t in g  is  po pu la r  among s tude n ts  because i t  serves the  
dual f u n c t io n  o f  a l l o w in g  f o r  th e  i s o l a t i o n  o f  key ideas a t  
th e  t im e  o f  i n i t i a l  read ing  and y i e l d i n g  a r t i f a c t s  f o r  
l a t e r  rev ie w .
N i s t  and Simpson (1 988 )  gave s e v e ra l  reasons to  
support  c o l l e g e  s t u d e n t s ’ a c t i v e  involvem ent w i th  t e x t  v i a  
a n n o ta t io n  and o t h e r  s t r a t e g i e s .  F i r s t ,  because s tudents  
cannot p o s s ib ly  l e a r n  e v e r y th in g  they  read ,  they  must be 
a b le  to  i d e n t i f y  and put  i n t o  t h e i r  own words key concepts  
and su pp o r t in g  d e t a i l s .  Second, c o l l e g e  s tu d e n ts  must have 
ready s t r a t e g i e s  f o r  p u t t i n g  t e x t  in fo r m a t io n  i n t o  a form  
t h a t  i s  e a s i l y  r e t r i e v a b l e  because they  a re  t e s t e d  over  
l a r g e  amounts o f  in f o r m a t io n ,  o f t e n  having on ly  two or  
t h r e e  exams in  th e  course o f  a semester .  T h i r d ,  s tudents  
must i n t e r a c t  w i t h  t e x t  through e l a b o r a t i o n  and r e c i t a t i o n  
so t h a t  in fo r m a t io n  may have g r e a t e r  o p p o r tu n i t y  to  reach  
long term memory. In  s h o r t ,  to  meet th e  demands o f
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l e a r n in g  and remembering g r e a t  amounts o f  in fo r m a t io n  they  
are  r e q u i re d  to  read ,  c o l l e g e  s tude n ts  need a r e p e r t o i r e  o f  
a c t i v e  s t r a t e g i e s  from which to  s e l e c t  f o r  d i f f e r e n t  ta s k s .  
Pass ive  S t r a t e g i e s
S tu d e n ts ’ l e a r n in g  s t r a t e g y  r e p e r t o i r e s  tend to  be 
l i m i t e d ,  d e s p i te  th e  commonly acknowledged need f o r  c o l le g e  
s tude n ts  to  a c t i v e l y  process t e x t  in  o rd e r  to  comprehend 
and r e c a l l  in fo r m a t io n  t h a t  w i l l  be covered in  exams. 
C o l le g e  freshmen t y p i c a l l y  memorize, re re a d ,  and " look  
over" when read ing  and s tu d y in g  t e x t  (Anderson &
Arm bruster ,  1984; Doy le ,  1983; Mealey ,  F r a z i e r ,  & Duchein,  
1990; Simpson & N i s t ,  1990; Snyder & P re s s le y ,  19 88 ) .
R ather  than s t i m u l a t e  a c t i v e  l e a r n i n g ,  such a c t i v i t i e s  tend  
to  encourage p a s s i v i t y  and r e q u i r e  le s s  s tu d e n t  involvement  
w ith  t e x t  (Simpson & N i s t ,  19 90 ) .  According t o  some 
re s e a rc h e rs ,  however, pass ive  methods a re  no less  e f f e c t i v e  
than a c t i v e  methods. Wade and T ra then  (1 9 89 )  found t h a t  
s t u d e n t s ’ use o f  s p e c i f i c  study te chn iques  such as t a k in g  
notes ,  u n d e r l i n i n g ,  and h i g h l i g h t i n g  was not c a u s a l ly  
r e l a t e d  to  t h e i r  l e a r n in g  from t e x t .  In  a rev iew o f  
ex p er im en ta l  research  o f  th e  e f f e c t i v e n e s s  o f  u n d e r l i n i n g ,  
H a r t l e y ,  B a r t l e t t  & B ra n th w a i te  (1 9 8 0 )  found t h a t ,  out  o f  
22 s t u d i e s ,  14 s t u d ie s  i n d ic a t e d  t h a t  u n d e r l in in g  had a 
n e u t r a l  e f f e c t  on t e s t  performance, and one study in d ic a t e d  
a n e g a t iv e  e f f e c t .  S i m i l a r l y ,  s e v era l  s t u d ie s  t h a t  
compared th e  e f f e c t i v e n e s s  o f  d i f f e r e n t  study s t r a t e g i e s ,
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such as n o te t a k in g  and u n d e r l i n i n g ,  re v e a le d  no d i f f e r e n c e  
in  performance on immediate  o r  de layed t e s t s  among th e  
v a r io u s  s t r a t e g i e s  (Anderson, 1 9 80 ) .  Ju s t  and C arpente r
(1 9 8 7 )  e x p la in e d  t h a t  th ese  f i n d i n g s  may be a r e s u l t  o f  
most e x p e r im e n ts ’ f a i l u r e  t o  e v a lu a t e  how w e l l  a c e r t a i n  
s t r a t e g y  was execu ted .  For example, th e  e f f e c t i v e n e s s  o f  a 
s t r a t e g y  l i k e  n o te t a k in g  depends on th e  q u a l i t y  o f  the  
n o t e s .
Conclusions
I n c o n s i s t e n t  f i n d i n g s  concern ing th e  use and 
e f f e c t i v e n e s s  o f  a c t i v e  versus pass ive  study techn iques  may 
be a r e s u l t  o f  th e  extreme v a r ia n c e  in  these  research  
s t u d ie s  w i th  regard  t o  procedure ,  s u b je c ts ,  and m a t e r i a l s ,  
thus p re c lu d in g  a b a s is  f o r  comparison ( H a r t l e y ,  B a r t l e t t ,
& B ra n th w a i te ,  1 9 8 0 ) .  G e n e r a l i z a b i 1i t y  o f  th e  r e s u l t s  o f  
t h i s  research  i s  a ls o  q u e s t io n a b le  because most o f  these  
s t u d ie s  f a i l e d  to  r e p l i c a t e  n a tu r a l  s tu d y in g  c o n d i t io n s ,  
p ro v id e  s u f f i c i e n t  t r a i n i n g  in  s t r a t e g i e s ,  and a l lo w  
adequate t im e  f o r  th e  p r a c t i c e  o f  lea rn ed  s t r a t e g i e s .
S tu d ie s  address ing  these  c o n s id e r a t io n s  have y ie ld e d  
more c o n s is t e n t  f i n d i n g s  w i t h  regard  t o  th e  use o f  the  
s p e c i f i c  a c t i v e  s t r a t e g y  o f  a n n o ta t io n .  G e n e r a l l y ,  both 
d e s c r i p t i v e  (M ea ley ,  F r a z i e r ,  & Duchein , 1990; N i s t ,  1987)  
and e m p i r ic a l  research  ( H a r r i s ,  1990; Hynd, Simpson, & 
Chase, 1990; N i s t  & Simpson, 1988; N i s t ,  Simpson, &
O l e j n i k ,  1985) su pport  th e  use o f  te x tm a rk in g  s t r a t e g i e s
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when s tu d e n ts  a re  m o t iv a te d ,  w e l l  t r a i n e d ,  and have 
o p p o r t u n i t i e s  f o r  p r a c t i c e ,  feedback ,  and rev ie w .
Textmarki  ng
Marking t e x t  in  some manner ( i . e . ,  h i g h l i g h t i n g ,  
u n d e r l i n i n g ,  a n n o t a t i n g ) ,  has long been a common p r a c t i c e  
among c o l le g e  s tu d e n ts  and i s  g e n e r a l l y  a spontaneous  
p r a c t i c e  f o r  beg inn in g  c o l le g e  freshman, who, f o r  th e  most 
p a r t ,  were fo rb id d e n  t o  mark in  tex tbook s  d u r ing  high  
school ( N i s t  & K i r b y ,  1 9 8 9 ) .  Textmark ing may be considered  
a new s t r a t e g y  t o  such s tu d e n ts  who lack  t r a i n i n g  as w e l l  
as p r a c t i c e  in  te x tm a rk in g  s t r a t e g i e s .  Although some 
research  has been conducted on th e  e f f e c t i v e n e s s  o f  
te x tm a rk in g  s t r a t e g i e s ,  scant  research  e x i s t s  on c o l le g e  
s t u d e n t s ’ spontaneous use o f  t e x tm a r k in g .  T h e r e fo r e ,  
l i t t l e  i s  known about what k inds  o f  in fo r m a t io n  s tud en ts  
mark and why they  mark i t .
In  a re c e n t  e x p l o r a t o r y  study address ing  th e  
q u a l i t a t i v e  aspec t  o f  te x tm a rk in g ,  N i s t  and K irb y  (1 98 9 )  
ana lyzed  th e  te x tm a rk in g  p a t te r n s  o f  c o l le g e  s tu d e n ts .  
T h i r t y  used c o l l e g e  te x tb o o k s ,  10 each in  American h i s t o r y ,  
p o l i t i c a l  sc ie n c e ,  and s o c io lo g y ,  were examined f o r  the  
ty pes  o f  in fo r m a t io n  marked and the  p a t te r n s  o f  markings.  
R e s u l ts  showed t h a t  ( a )  s tu d e n ts  h i g h l i g h t e d  more than they  
u n d e r l in e d ,  (b )  s tu d e n ts  tended t o  mark too  l i t t l e  r a t h e r  
than too much, ( c )  most markings were random ideas  t h a t  
were not  us e fu l  f o r  p r e p a r a t io n  f o r  exams, (d )  s tuden ts
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tended t o  mark l e s s ,  and le s s  e f f i c i e n t l y ,  as they  
progressed through th e  t e x t ,  ( e )  a n n o ta t io n s  were 
r e s t r i c t e d  t o  d i r e c t i v e s  such as " le a r n  t h i s , "  and ( f )  
s tu d e n ts  f a i l e d  t o  mark essays or  t y p o g ra p h ic a l  a id s  such 
as c h a r t s ,  graphs, and diagrams. Although l i t t l e  was known 
about th e  background o f  th e  s tu d e n ts  or  i n s t r u c t o r s  who 
used th ese  t e x t s ,  r e s u l t s  do begin t o  i l l u s t r a t e  the  
te x tm a rk in g  p a t t e r n s  employed by c o l le g e  s t u d e n ts .  I t  i s  
l i k e l y  t h a t  th e  s tu d e n ts  who marked these  t e x t s  were not  
t r a i n e d ;  however, i f  th ey  were t r a i n e d  in  te x tm a r k in g ,  they  
f a i l e d  t o  mark t e x t  in d ep e n d en t ly  o r  e f f e c t i v e l y  w i th  any 
degree o f  c o n s is te n c y .
In  l i g h t  o f  th ese  r e s u l t s ,  te x tm a rk in g  res e a rch ,  
fo c u s in g  on both u n d e r l i n i n g  and a n n o ta t io n ,  i s  examined.  
Exper im enta l  s t u d ie s  t h a t  a l low ed  f o r  a minimum o f  o r  no 
t r a i n i n g  as w e l l  as more n a t u r a l i s t i c  s t u d ie s  which a l low ed  
more in t e n s i v e  t r a i n i n g  a re  co ns idered .  F in d in g s  from  
d e s c r i p t i v e  research  a re  a ls o  d iscussed .
U nd er ! i  ni ng
Of a l l  th e  a c t i v e  response study s t r a t e g i e s ,  
u n d e r l i n i n g  i s  th e  most w id e ly  used (Anderson & Arm bruster ,  
1984; Annis & D av is ,  1978; Glynn, 19 7 8 ) ,  and i t s  p o p u l a r i t y  
i s  conf i rm ed by i t s  f r e q u e n t  appearance th roughou t  used 
t e x t s  (F o w le r  & B a rk e r ,  1974; N i s t  & K i r b y ,  19 89 ) .
However, th e  m a j o r i t y  o f  research  shows u n d e r l in in g  t o  be 
no more e f f e c t i v e  than  o t h e r  study s t r a t e g i e s .  Most o f  the
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e x t a n t  u n d e r l in in g  research  focuses on two main a rea s :  (a )
genera l  e f f e c t i v e n e s s  o f  u n d e r l in in g  and ( b )  d i f f e r e n t i a l  
e f f e c t i v e n e s s  o f  s u b je c t -a n d  e x p e r im e n te r -g e n e ra te d  
u n d e r ! i n in g .
General  e f f e c t i v e n e s s  o f  u n d e r l i n i n g . C e n tra l  t o  most 
u n d e r l in in g  research  i s  th e  von R e s t o r f f  e f f e c t ,  a f i n d i n g  
t h a t  th e  i s o l a t i o n  o f  an i tem a g a in s t  a homogeneous 
background in c re as es  r e c a l l  o f  t h a t  i tem  (W a l la c e ,  1965 ) .
A rev iew  o f  l a b o r a t o r y  s t u d ie s  by W al lace  (1965 )  showed 
t h a t  t h i s  i s o l a t i o n  e f f e c t  i s  a r e l i a b l e  phenomenon.
D e s p i te  th e  von R e s t o r f f  e f f e c t ’ s r e l i a b i l i t y ,  
f i n d i n g s  from rese a rc h  comparing u n d e r l in in g  w i th  o th e r  
s t r a t e g i e s  a re  le s s  c o n s i s t e n t .  A rev iew  o f  th e  
u n d e r l in in g  research  by H a r t l e y ,  B a r t l e t t ,  and B ra n th w a i te
(1 98 0 )  re v e a le d  t h a t  u n d e r l in in g  research  in v o lv in g  c o l le g e  
stude n ts  o r  a d u l t s  found n e u t r a l  e f f e c t s  in  10 ou t  o f  15 
s t u d ie s  in  which s u b je c ts  generated  th e  u n d e r l in in g  and 
e i g h t  ou t  o f  15 i n v o l v i n g  e x p e r im e n te r -g e n e ra te d  
u n d e r l i n i n g .  P o s i t i v e  e f f e c t s  were found f o r  s t u d e n t ­
generated  u n d e r l i n i n g  in  f i v e  s t u d ie s  and a n e g a t iv e  e f f e c t  
f o r  e x p e r im e n te r -g e n e ra te d  u n d e r l in in g  in  one study  
(R ic k a rd s  & Denner,  1 9 7 9 ) .
I t  i s  d i f f i c u l t  t o  e s t a b l i s h  c l e a r - c u t  f i n d i n g s  from  
these  s tu d ie s  f o r  s e v e ra l  reasons. F i r s t ,  i n s u f f i c i e n t  
in fo r m a t io n  was p rov ided  about encoding and r e t r i e v a l -  
process ing .  L i t t l e  o r  no in fo r m a t io n  on what th e  s u b je c ts
u n d e r l in e d  and th e  s p e c i f i c  requ irem ents  o f  th e  c r i t e r i o n  
t e s t  was g ive n .  F u r t h e r  l i m i t a t i o n s  o f  these  s t u d ie s  noted  
by H a r t l e y  e t  a l . (1 9 8 0 )  in c lu d e  th e  f a i l u r e  o f  most o f  the  
s tu d ie s  to  i n v e s t i g a t e  lo n g - te rm  r e t e n t i o n  f o l lo w i n g  
u n d e r l in in g  and th e  r e s t r i c t i o n  o f  l e a r n in g  assessment o f  
r e c a l l  t o  m u l t i p l e - c h o i c e  q u e s t io n s ,  co n s t ru c te d  response  
i tem s ,  or  both .  Only e i g h t  o f  th e  s t u d ie s  reviewed  
re p o r te d  lo n g - te rm  r e t e n t i o n  d a ta ,  w i th  d e lay s  v a ry in g  from 
s i x  days to  f i v e  weeks. The la c k  and v a r i a b i l i t y  o f  
r e t e n t i o n  d a ta  lea ve  many ques t ions  about th e  s t r e n g t h  o f  
u n d e r l in in g  e f f e c t s .  In  a d d i t i o n ,  o n ly  two s t u d ie s  used 
f r e e  r e c a l l  to  assess r e t e n t i o n .  Thus, i t  i s  not  c l e a r  
what in fo r m a t io n  s tu d e n ts  would have r e c a l l e d  had they  been 
asked to  respond f r e e l y .  The f a i l u r e  t o  f i n d  s i g n i f i c a n t  
d i f f e r e n c e s  may be a r e s u l t  o f  th e  use o f  i n s e n s i t i v e  
measures r a t h e r  than p ro o f  o f  th e  i n e f f e c t i v e n e s s  o f  
u n d e r l in in g .
Another l i m i t a t i o n  o f  these  s t u d ie s  p e r t a i n s  to  
e f f i c i e n c y .  None o f  these  s t u d ie s  prov ided  f i n d i n g s  
f a v o r in g  u n d e r l in in g  when th e  t im e f a c t o r  was co ns idered .  
Because s t r i n g e n t  t im e  r e s t r i c t i o n s  such as those r e q u i re d  
in  ex per im en ta l  s e t t i n g s  a re  not  p laced on th e  t y p i c a l  
s tu d e n t ,  t h i s  issue i s  perhaps a moot p o i n t .  S tudents  
g e n e r a l l y  have th e  freedom t o  spend t h e i r  t im e as they  
wish.  T h e re fo re ,  i t  i s  reasonable  to  assume t h a t  
u n d e r l in in g  i s  h e l p f u l  f o r  r e c a l l i n g  cued items and t h a t ,
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i f  i t  i s  s tu d e n t - g e n e r a te d ,  i t  may ta k e  longer  than i f  i t  
i s  e x p e r im e n te r -g e n e ra t e d .
Furtherm ore ,  v i r t u a l l y  a l l  o f  these  s tu d ie s  were 
conducted in  l a b o r a t o r y  s e t t i n g s  which d id  not a l lo w  f o r  
t r a i n i n g ,  p r a c t i c e ,  o r  rev iew o f  u n d e r l in in g s  be fo re  
t e s t i n g .  I f  u n d e r l i n i n g  could  be s tu d ie d  in  re a l  classroom  
s i t u a t i o n s  where s tu d e n ts  a re  under p ressure  to  perform ,  
l e a r n e r s  might be m o t iv a te d  to  t r y  h a rd e r .  Research  
conducted under th ese  c o n d i t io n s  may revea l  more p o s i t i v e  
e f f e c t s  f o r  u n d e r l i n i n g .
More r e c e n t l y ,  two e m p i r ic a l  s t u d ie s  on u n d e r l in in g  
i n d ic a t e d  n e u t r a l  e f f e c t s  (Snyder ,  1984; Wade, T ra th e n ,  & 
Schraw, 1 9 9 0 ) .  These s t u d ie s  a re  p a r t i c u l a r l y  noted  
because t h e i r  rese arch  designs a re  more sound than those o f  
th e  p rev iou s  u n d e r l i n i n g  res e arch .  S ub jec ts  in  both  
s t u d ie s  were s tu d e n ts  e n r o l l e d  in  c o l l e g e  developmental  or  
l e a r n in g  s k i l l s  courses and m a t e r i a l s  were r e p r e s e n t a t i v e  
o f  c o l l e g e  le v e l  t e x t s  w i th  re s p e c t  t o  le n g th  and c o n te n t .  
S nyder ’ s (1 9 8 4 )  study was unique in  t h a t  s tu d e n ts  were 
t r a i n e d  in  u n d e r l i n i n g ,  a l low ed  t o  p r a c t i c e ,  and g iven  
feedback b e fo re  being t e s t e d .  However, t r a i n i n g ,  p r a c t i c e ,  
and feedback were m in im al;  sess ions  l a s te d  one hour and 
were conducted tw ic e  weekly  f o r  t h r e e  weeks. R e s u l ts  o f  
t h i s  study i n d ic a t e d  t h a t  u n d e r l in in g  was no more or  les s  
e f f e c t i v e  than th e  SQ3R s t r a t e g y  and was les s  e f f e c t i v e  
than o u t l i n i n g .  T h is  study i s  l i m i t e d ,  however, in  t h a t
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th e  study te chn iques  and environment d id  not r e f l e c t  a c tua l  
study a c t i v i t i e s  and c o n d i t io n s  o f  s tuden ts  who a re  
p re p a r in g  f o r  an exam. Studying was t e a c h e r - r a t h e r  than  
s t u d e n t - d i r e c t e d ,  and s u b je c ts  were not  g iven a cho ice  as 
to  how they  were t o  study th e  m a t e r i a l .  Under r e a l i s t i c  
c o n d i t io n s ,  s tu d e n ts  make th e  d e c is io n s  concern ing i f ,  
when, and how t o  s tudy .
Wade e t  a l  . ( 1 9 9 0 )  a ls o  f a i l e d  t o  f i n d  a s i g n i f i c a n t  
d i f f e r e n c e  between u n d e r l in in g  and o th e r  s t r a t e g i e s  in  an 
a n a ly s is  o f  spontaneous study s t r a t e g i e s .  The c o n d i t io n s  
o f  t h i s  study c l o s e l y  approximated t h a t  o f  th e  classroom;  
s tude n ts  were a l low ed  to  s e l e c t  t h e i r  own study s t r a t e g i e s .  
However, i t  i s  d i f f i c u l t  to  draw any conc lus ions  about the  
e f f e c t i v e n e s s  o f  u n d e r l in in g  because no t r a i n i n g  o f  any 
s o r t  was g iven .
D i f f e r e n t i a l  e f f e c t i v e n e s s  o f  s u b je c t  and 
e x p e r im en te r  genera ted  u n d e r l i n i n g . Although th e  von 
R e s t o r f f  e f f e c t  has been o f f e r e d  as a p r im ary  e x p la n a t io n  
f o r  th e  p o s i t i v e  e f f e c t  o f  u n d e r l in in g  on r e c a l l ,  research  
has shown t h a t  o t h e r  f a c t o r s ,  such as whether th e  s tu d e n t  
u n d e r l in e s  th e  in f o r m a t io n ,  or  th e  in fo r m a t io n  i s  
p r e u n d e r l i n e d , a re  in v o lv e d .  G e n e r a l l y ,  s u b je c t -g e n e r a te d  
u n d e r l in in g  has been shown t o  f a c i l i t a t e  r e c a l l  more than  
e x p e r im e n te r -g e n e ra te d  u n d e r l in in g  (Fow ler  & B ark e r ,  1974; 
R ickards  & August , 1 9 7 5 ) .  These s tu d ie s  used designs  
comparing groups who produced t h e i r  own t e x t  cues, groups
who read cued t e x t ,  and groups who used uncued t e x t .  In  
th e  study by R ick ards  and August ( 1 9 7 5 ) ,  c o l l e g e  s tudents  
who had u n d e r l in e d  th e  passage r e c a l l e d  s i g n i f i c a n t l y  more 
id ea  u n i t s  and spent  a g r e a t  deal more t im e  on th e  ta s k  
than s u b je c ts  in  th e  o t h e r  t r e a tm e n t  groups. Fowler and 
B arker  (1 9 74 )  found no o v e r a l l  d i f f e r e n c e  between 
t r e a tm e n ts  in  performance o f  c o l l e g e  s tude n ts  who 
h i g h l i g h t e d  on a de layed  m u l t i p l e - c h o i c e  t e s t .  However,  
s u b je c ts  who h i g h l i g h t e d  th e  t e x t  scored h ig h e r  than  
s u b je c ts  who re c e iv e d  a h i g h l i g h t e d  t e x t  on items  
corresponding  to  h i g h l i g h t e d  m a t e r i a l s ,  but  not  on items  
corresponding  to  u n h ig h l ig h te d  m a t e r i a l .  In  a d d i t i o n ,  f o r  
a c t i v e  h i g h l i g h t e r s ,  g iven  t h a t  th e  corresponding  
in fo r m a t io n  had been h i g h l i g h t e d ,  th e  chance o f  c o r r e c t l y  
responding to  an i tem  was s i g n i f i c a n t l y  g r e a t e r  than the  
chance o f  c o r r e c t l y  responding i f  th e  corresponding  
i n fo r m a t io n  had not  been h i g h l i g h t e d .
Many res e a rc h e rs  ( e . g . ,  Anderson & A rm brus ter ,  1984; 
C ra ik  & T u lv in g ,  1975) a t t r i b u t e d  such p o s i t i v e  e f f e c t s  on 
r e c a l l  to  th e  l e v e l s  o f  p rocess ing  th e o ry  which s t a t e s  t h a t  
i n fo r m a t io n  which i s  processed a t  deeper l e v e l s  through  
e l a b o r a t i o n  is  remembered b e t t e r .  That  i s ,  th e  major  
b e n e f i t  o f  u n d e r l i n i n g  is  not th e  r e s u l t  o f  th e  mere cueing  
o f  in fo r m a t io n ,  because t e x t  w i t h  p rov ided  u n d e r l i n i n g  cues 
does not n e c e s s a r i l y  a id  r e c a l l .  I n s t e a d ,  th e  major  
f a c i l i t a t i v e  e f f e c t  o f  u n d e r l in in g  occurs when th e  s tude n t
ge nera tes  th e  u n d e r l i n i n g ,  l i k e l y  because o f  th e  amount and 
depth o f  process ing  r e q u i r e d  t o  make choices about what to  
u n d e r l in e .  As p r e v io u s ly  p o in ted  ou t  in  th e  d iscu ss io n  of  
H a r t l e y  e t  a l . ’ s (1 9 8 0 )  rev iew  o f  u n d e r l in in g  re se a rc h ,  
in creased  s tudy in g  t im e  and g r e a t e r  r e c a l l  may i n d i c a t e  a 
more thorough process ing  o f  t e x t  than would o th e rw is e  
occur .  However, as N i s t  and Hogrebe (1 9 8 7 )  p o in te d  o u t ,  
t h i s  e x p la n a t io n  i s  v a l i d  o n ly  i f  s tu d e n ts  a re  a c t i v e l y  
u n d e r l in in g  as an encoding d e v ic e  (D iV e s ta  & Gray, 1972) .
I f  u n d e r l in in g  i s  used o n ly  as a c o n c e n t r a t io n  te c h n iq u e ,  
w i t h o u t  regard  to  what in fo r m a t io n  i s  im p o r ta n t ,  s tu d e n t ­
generated  te x tm a rk in g  would seem t o  be o f  l i t t l e  v a lu e .  
Textmarking would o n ly  be b e n e f i c i a l  f o r  t e s t  p r e p a r a t io n  
when r e l e v a n t  in fo r m a t io n  i s  marked.
Th is  id e a  i s  i l l u s t r a t e d  in  a study by Smart and 
Bruning (1 9 7 3 )  which found t h a t  r e l e v a n t  u n d e r l in in g  
produced b e t t e r  r e c a l l  than  i r r e l e v a n t  u n d e r l i n i n g ,  and 
p re u n d e r l in e d  passages produced b e t t e r  r e c a l l  than s tu d e n t  
u n d e r l in e d  passages. Although e x p e r im e n te r -g e n e ra te d  
u n d e r l in in g  was found t o  be more e f f e c t i v e  than  
s t u d e n t -g e n e ra te d  u n d e r l i n i n g ,  re le v an cy  o f  u n d e r l in e d  
m a t e r ia l  appeared t o  be th e  f a c t o r  a f f e c t i n g  r e c a l l ,  r a t h e r  
than th e  person doing th e  u n d e r l i n i n g .  I t  i s  l i k e l y  t h a t  
e x p e r im en te r  u n d e r l i n i n g  co n ta in ed  more r e l e v a n t  
in fo r m a t io n  than s tu d e n t  u n d e r l i n i n g .  Thus, f in d in g s
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n e i t h e r  shed l i g h t  on nor r e f u t e  th e  l e v e l s  o f  processing  
th e o ry .
C o n t r a d ic to r y  f i n d i n g s  w i th  regard  to  s u b j e c t -  versus  
e x p e r im e n te r -g e n e ra te d  u n d e r l in in g  a re  l i k e l y  due to  the  
t r a i n i n g  f a c t o r .  F in d in g s  t h a t  supported e x p e r im e n te r ­
generated  u n d e r l in in g s  may s im ply  be a t t r i b u t e d  to  the  
s u b j e c t s ’ lac k  o f  a b i l i t y  to  d i s c r i m i n a t e  between im po rta n t  
and un im portan t  c o n te n t .  In  many o f  these  s t u d ie s ,  
s tude n ts  were not t r a i n e d  in  u n d e r l i n i n g .  That  t r a i n i n g  is  
c r i t i c a l  i s  supported by R ickard  and August ’ s (1975 )  
f i n d i n g s  t h a t  a few s u b je c ts  u n d e r l in e  e v e r y th in g  or  
noth ing  when the  amount o f  u n d e r ! in in g  i s  not  c o n t r o l l e d .
I f  i t  i s  assumed t h a t  th e  p o p u l a r i t y  o f  u n d e r l in in g  is  
t i e d  to  the  e x p e c t a t io n  o f  enhanced t e s t  performance, then  
u n d e r l in in g  must a ls o  be seen as a mechanism f o r  s to ra g e  
and r e t r i e v a l  o f  in fo r m a t io n  (D iV e s ta  & Gray, 19 72 ) .  
According to  Glynn ( 1 9 7 8 ) ,  some form o f  search and 
s e l e c t i o n  process i s  in v o lv e d .  In  classroom s e t t i n g s ,  
s tude n t  u n d e r l in in g  i s  best  thought  o f  as two i n t e r r e l a t e d  
mechanisms -  one o f  s e l e c t i o n  o f  im p o r ta n t  in fo r m a t io n  and 
one o f  s t o r i n g  in fo r m a t io n  f o r  l a t e r  rev ie w .
U n f o r t u n a t e ly ,  th e  c o n d i t io n s  under which much o f  th e  
research  on u n d e r l i n i n g  was conducted d id  not  a l lo w  
s tude n ts  to  rev iew  th e  t e x t m a r k in g s . Because i t  appears  
t h a t ,  in  re a l  c lassroom s e t t i n g s ,  s tu d e n ts  u n d e r l in e  f o r  
th e  s p e c i f i c  purpose o f  using t h a t  in fo r m a t io n  to  prepare
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f o r  t e s t s ,  research  a l l o w in g  rev iew  o f  u n d e r l in in g ®  would 
shed more l i g h t  on t h i s  s t r a t e g y .
C o n c lu s io n s . In  summary, th e  process o f  t e x t  
u n d e r l in in g  i s  e x t re m e ly  complex and, th u s ,  d i f f i c u l t  to  
e x p lo r e .  I n c o n s i s t e n t  f i n d i n g s  concern ing th e  use and 
e f f e c t i v e n e s s  o f  u n d e r l in in g  a re  a r e s u l t  o f  th e  v a r i a n t  
procedures,  s u b je c ts ,  and m a t e r i a l s  employed in  rese arch .  
However, in  an exam ina t ion  o f  th e  l i m i t a t i o n s  o f  t h i s  
res e a rc h ,  common e lements  appear.  N e a r ly  a l l  o f  the  
s t u d ie s  f a i l e d  t o  r e p l i c a t e  n a t u r a l  s tu d y in g  c o n d i t io n s .  
Much o f  the  research  was conducted in  l a b o r a t o r y  s e t t i n g s  
in  which th e  s u b je c ts  knew they  were p a r t i c i p a t i n g  in  an 
ex p e r im e n t .  I t  i s  d o u b t fu l  t h a t  these  s tude n ts  were 
s u f f i c i e n t l y  m o t iv a te d  t o  use th e  s t r a t e g i e s  they  were 
t a u g h t .  In  many cases, t r a i n i n g  in  th e  i n v e s t ig a t e d  
s t r a t e g y  was n o n e x is t e n t  or  i n s u f f i c i e n t ,  adequate t im e  was 
not a l low ed  f o r  p r a c t i c e ,  passages were not  r e p r e s e n t a t i v e  
o f  c o l l e g e  le v e l  m a t e r i a l s  in  le n g th  or  ty p e ,  and t im e  
c o n s t r a i n t s  were imposed du r in g  th e  study process.
Because s tude n ts  use u n d e r l i n i n g  more o f t e n  than any 
o th e r  s t r a t e g y ,  a d d i t i o n a l  u n d e r l in in g  research  is  
w a rra n ted .  Fu tu re  s t u d ie s  should co ns ide r  th e  l i m i t a t i o n s  
o f  p rev iou s  research  and a t tem p t  t o  examine e f f e c t s  in  more 
n a tu r a l  c o n d i t io n s .  S tu d ies  should be conducted in  c la s s  
s e t t i n g s ,  m a t e r i a l s  should be drawn from a c tu a l  c o l l e g e  
t e x t s ,  and passages should be as len g thy  as those
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encountered in  c o l l e g e  courses.  I n v e s t i g a t i o n s  o f  
u n d e r l in in g  e f f e c t i v e n e s s  must p ro v id e  f o r  in t e n s i v e  
t r a i n i n g ,  guided p r a c t i c e ,  feedback ,  and rev iew  b e fo re  
t e s t i n g .  F i n a l l y ,  in  a d d i t i o n  t o  improved research  on 
u n d e r l in in g  e f f e c t i v e n e s s ,  f u t u r e  s t u d ie s  should examine 
what in fo r m a t io n  s tu d e n ts  u n d e r l in e  and why they  do so. A 
g r e a t e r  understand ing  o f  th e  processes in v o lv e d  in  
u n d e r l in in g  i s  needed to  b e t t e r  t r a i n  s tu d e n ts  in  a 
s t r a t e g y  they a l r e a d y  use. I n  s h o r t ,  research  should  
c a p i t a l i z e  on c o l le g e  s t u d e n t s ’ d i r e c t e d  and spontaneous  
u n d e r l i  ni ng .
Annota t ion
According to  N i s t  and Hogrebe ( 1 9 8 7 ) ,  t e x t  a n n o ta t io n  
c o n s is ts  o f  making margina l  notes which cover key concepts .  
More s p e c i f i c a l l y ,  a n n o ta t io n  in c lu d es  a )  w r i t i n g  b r i e f  
summaries by p a ra p h r a s in g , b) enumerat ing m u l t i p l e  ideas  
( i . e . ,  causes, e f f e c t s ,  reasons, c h a r a c t e r i s t i c s )  in  an 
o rgan ized  fa s h io n ,  c)  p u t t in g  key in fo r m a t io n  on graphs and 
c h a r ts  w i t h i n  th e  t e x t  when a p p r o p r i a t e ,  d) j o t t i n g  down 
p o s s ib le  q u e s t io n s ,  n o t in g  p u z z l in g  or  confus ing  ideas in  
the  n o t in g  p o s s ib le  t e s t  i tem s, and e )  us ing a symbol 
system f o r  im p o r ta n t  in f o r m a t io n ,  such as an "e x ."  f o r  
example, or  " t q . "  f o r  t e s t  qu es t io n  ( N i s t  & Simpson, 19 88 ) .  
A nn ota t ions  a re  s i m i l a r  t o  and serve  th e  same purposes as 
marginal  g losses (S in g e r  & Donlan, 1 9 85 ) ,  which a re  w r i t t e n  
on paper se p a ra te  from th e  t e x t .  L i t t l e  e m p i r ic a l  research
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e x i s t s  concern ing th e  e f f e c t i v e n e s s  o f  e i t h e r  a n n o ta t io n  or  
marginal  g lo s s in g .  Textm ark ing  research  has focused on 
u n d e r l in in g  or  h i g h l i g h t i n g ,  us ing s u b j e c t -  or  
e x p e r im e n te r -g e n e ra te d  markings.  U n l ik e  u n d e r l in in g  
res e a rc h ,  however, a n n o ta t io n  s t u d ie s  revea l  more 
c o n s is t e n t  f i n d i n g s ,  and th e  more soundly  designed s tu d ie s  
i n d i c a t e  t h a t  a n n o ta t io n  i s  an e f f e c t i v e  s t r a t e g y  under  
opt im a l  c o n d i t io n s .  F o l lo w in g  i s  a d is cu s s io n  o f  th e  
e m p i r ic a l  research  showing no o r  p o s i t i v e  e f f e c t s  f o r  
a n n o ta t io n  as w e l l  as th e  f i n d i n g s  o f  d e s c r i p t i v e  research  
in  t h i s  a re a .
E m p ir ic a l  rese arch  showing no e f f e c t  f o r  a n n o t a t i o n . 
E a r ly  a n n o ta t io n  research  found th e  s t r a t e g y  to  be no more 
o r  les s  e f f e c t i v e  than o th e r  techn iqu es  (A rn o ld ,  1942; Howe 
& S in g e r ,  1975; Poppleton & Austw ick ,  19 6 4 ) .  These 
re s e arc h e rs  noted s e v e ra l  p o s s ib le  reasons f o r  t h e i r  
r e s u l t s :  S ub jec ts  may not have processed r e l e v a n t
i n fo r m a t io n ;  they  may have been t a k in g  th e  wrong k ind  o f  
notes ( i . e . ,  v e rb a t im  r a t h e r  than pa ra p h ras e d ) ;  o r  th e  
a c t i v i t y  may not  have been r e l a t e d  t o  th e  c r i t e r i o n  ta s k  
(Anderson & A rm brus ter ,  1 9 84 ) .  Most o f  th ese  l i m i t a t i o n s  
are  d i r e c t l y  r e l a t e d  t o  th e  t r a i n i n g  f a c t o r .  I t  i s  
p o s s ib le  t h a t  d i f f e r e n t  r e s u l t s  would have been o b ta in e d  i f  
th e  s u b je c ts  had undergone in t e n s i v e  t r a i n i n g  in  
a n n o ta t io n .
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More r e c e n t l y ,  one a n n o ta t io n  study in c o r p o r a t in g  only  
minimal t r a i n i n g  was conducted by H a r r i s  ( 1 9 9 0 ) .  Sub jec ts  
were 67 s tu d e n ts  e n r o l l e d  in  f o u r  study s k i l l s  c la s s e s ,  
ass igned ,  i n t a c t ,  t o  two t r e a t m e n t  and two c o n tro l  
c o n d i t io n s .  One t r e a tm e n t  group re c e iv e d  a n n o ta t io n  
t r a i n i n g ,  and th e  o t h e r  r e c e iv e d  t r a i n i n g  in  u n d e r l in in g  
s i g n i f i c a n t  id ea s .  Both t r e a t m e n t  groups wrote  immediate  
r e c a l l s  a f t e r  read ing  sc ience  and h i s t o r y  passages. One 
c o n t r o l  group d id  not r e c e iv e  s t r a t e g y  t r a i n i n g  bu t ,  l i k e  
th e  t r e a tm e n t  groups, w ro te  immediate  r e c a l l s  a f t e r  read ing  
sc ien ce  and h i s t o r y  passages. The o th e r  c o n t ro l  group read 
both passages w i th o u t  w r i t i n g  immediate  r e c a l l s .  A l l  
groups were g iven  m u l t i p l e  ch o ice  p r e t e s t s  and p o s t t e s t s  
over  th e  passage in fo r m a t io n  and w rote  de layed r e c a l l s  fo u r  
weeks a f t e r  th e  i n i t i a l  r e a d in g s .
F ind ings  in d ic a t e d  s i g n i f i c a n t l y  g r e a t e r  r e c a l l  f o r  
both t r e a tm e n t  groups and the  c o n t r o l  group which wrote  
immediate r e c a l l s ,  over  th e  c o n t r o l  group which d id  not  
w r i t e  immediate r e c a l l s .  However, s tu d e n ts  t r a i n e d  in  
a n n o ta t io n  f a r e d  no b e t t e r  t h a t  th e  c o n t ro l  group in  
delayed r e c a l l .  Scores f o r  th e  c o n t r o l  group which d id  
w r i t e  immediate r e c a l l s  were th e  h ig h e s t  o f  the  f o u r  groups 
f o r  both immediate and de layed r e c a l l .  R e s u l ts  a ls o  
i n d ic a t e d  no s i g n i f i c a n t  d i f f e r e n c e  in  immediate r e c a l l  
between a n n o ta t io n  and u n d e r l i n i n g  groups. However, 
delayed r e t e l l i n g  scores f o r  th e  sc ience  passage were
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s i g n i f i c a n t l y  h ig h e r  f o r  th e  a n n o ta t io n  group than th e  
u n d e r l in in g  group.
These r e s u l t s  suggest t h a t  w r i t i n g  in  connect ion  w i th  
read ing  has a g r e a t e r  e f f e c t  than read in g  a lone  on 
comprehension and r e t e n t i o n .  F ind ings  concerning  
a n n o ta t io n  and u n d e r l i n i n g  a re  les s  c l e a r .  The on ly  
s i g n i f i c a n t  e f f e c t  f o r  a n n o ta t io n  was g r e a t e r  de layed  
r e c a l l  o f  th e  sc ience  passage over  th e  u n d e r l in in g  group.  
The d i f f e r e n c e  in  r e c a l l  may be a r e s u l t  o f  the  g r e a t e r  
depth o f  process ing re q u i re d  o f  a n n o ta t io n .  However, t h i s  
e x p la n a t io n  does not account f o r  th e  g r e a t e r  performance o f  
th e  c o n t ro l  group over  a n n o ta t io n .  I t  i s  d i f f i c u l t  t o  draw 
conc lus ions  about th e  e f f e c t i v e n e s s  o f  a n n o ta t io n  or  
u n d e r l in in g  from these  r e s u l t s  because o f  two weaknesses. 
F i r s t ,  t r a i n i n g  in  a n n o ta t io n  and u n d e r l in in g  occurred  over  
t h r e e  days, a t im e span i n s u f f i c i e n t  f o r  p r a c t i c e  and 
feedback .  Second, th e  sc ien ce  and h i s t o r y  passages were 
each on ly  1000 words in  le n g th .  I t  i s  p o s s ib le  t h a t  
s u b je c ts  found th e  s h o r t  passages easy to  memorize w i th o u t  
a n n o ta t in g  o r  u n d e r l i n i n g .
In  another  study showing no e f f e c t  f o r  a n n o ta t io n ,
Wade e t  a l . (1 99 0 )  an a lyzed  spontaneous study s t r a t e g i e s  
employed by 67 undergraduate  s tu d e n ts  e n r o l l e d  in  e i t h e r  an 
i n t r o d u c t o r y  ed uca t io n  o r  a le a r n in g  s k i l l s  course.  The 
re s e a rch e rs  c o l l e c t e d  v e rb a l  r e p o r ts  from th e  s tu d e n ts  as 
they  s tu d ie d  a len g th y  e x p o s i to ry  t e x t  (15 double-spaced
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pages) and used c l u s t e r  a n a ly s is  to  develop c a te g o r ie s  of  
spontaneous study s t r a t e g i e s .  S ix  c l u s t e r s  o f  s t u d i e r s  
were i d e n t i f i e d :  The good s t r a t e g y  us er ,  th e  in fo rm a t io n
o r g a n iz e r ,  th e  f l e x i b l e  re a d e r ,  th e  t e x t  n o t e r ,  th e  mental  
i n t e g r a t o r ,  and th e  memorizer .  The t e x t  n o te r  was 
descr ib ed  as one who h i g h l i g h t e d ,  u n d e r l in e d ,  copied key 
words, paraphrased in  no tes ,  o u t l i n e d ,  or  diagrammed (The 
s tu d e n t  who an nota tes  would best  f i t  i n t o  t h i s  c a t e g o r y . )
S tudents  were asked ques t ions  about th e  passage a f t e r  
re a d in g .  R e s u l ts  o f  th e  immediate r e c a l l  t e s t  i n d ic a t e d  no 
s i g n i f i c a n t  d i f f e r e n c e  between th e  s i x  types  o f  s t u d i e r s  in  
th e  amount o f  in fo r m a t io n  r e c a l l e d .  However, because no 
t r a i n i n g  in  s t r a t e g i e s  was p ro v id e d ,  co nc lus ions  about the  
e f f e c t i v e n e s s  o f  a n n o ta t io n  should not  be drawn.
E m p ir ica l  research  showing p o s i t i v e  e f f e c t s  f o r  
a n n o t a t i o n . L i t t l e  e m p i r ic a l  a n n o ta t io n  research  has been 
conducted. Only seven s t u d i e s ,  two o f  which have been 
p r e v io u s ly  discussed and showed no e f f e c t ,  were found.
The o th e r  f i v e  s t u d i e s ,  however, support  th e  e f f e c t i v e n e s s  
o f  a n n o ta t io n .
F ind in g s  from two s t u d ie s  in v o lv in g  i n t a c t  c la s s es  o f  
c o l le g e  developmental  read ing  s tude n ts  showed a p o s i t i v e  
r e l a t i o n  between a n n o ta t io n  and t e s t  performance. In  the  
f i r s t  s tudy ,  N i s t ,  Simpson, and O l e j n i k  (1 98 5 )  found t h a t ,  
o f  f i v e  major study v a r i a b l e s  ( a n n o t a t i n g / u n d e r l i n i n g , 
r e c i t a t i o n  s t r a t e g i e s ,  v o c ab u la ry ,  p lan n ing  f o r  t e s t s ,  and
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l e c t u r e  note fo rm at  and c o n t e n t ) ,  a n n o t a t i n g / u n d e r l i n i n g  
was c o n s i s t e n t l y  more h ig h ly  c o r r e l a t e d  w i t h  t e s t  
performance than any o t h e r  v a r i a b l e .  In  a d d i t i o n ,  when the  
s i x  v a r i a b l e s  were e n te re d  i n t o  a s t e p - w is e  reg re s s io n  
model, a n n o t a t i n g / u n d e r l i n i n g  was th e  on ly  s i g n i f i c a n t  
v a r i a b l e .
In  th e  second, r e l a t e d  s tudy ,  c o l l e g e  developmental  
read ing  s tu d e n ts ,  when g iven a choice  o f  s t r a t e g i e s  f o r  
t e s t  p r e p a r a t io n ,  opted f o r  more e l a b o r a t i v e  s t r a t e g i e s  
such as a n n o ta t io n  and e x e c u t iv e  c o n t ro l  (a  s t r a t e g y  which 
combines p la n n in g ,  m o n i to r in g ,  and e v a l u a t i n g  l e a r n i n g )  
( N i s t ,  Simpson, O l e j n i k ,  & Mealey,  in  p r e s s ) .  Although  
both o f  these  s t r a t e g i e s  were s i g n i f i c a n t l y  p o s i t i v e l y  
c o r r e l a t e d  w i th  t e s t  performance, e x e c u t iv e  c o n t r o l ,  which 
a l low ed  f o r  th e  use o f  v a r i e d ,  a p p r o p r ia te  s t r a t e g i e s ,  was 
more h ig h ly  c o r r e l a t e d  w i th  t e s t  performance than  
a n n o ta t io n .  Because e x e c u t iv e  c o n t ro l  may in c lu d e  th e  use 
o f  a n n o ta t io n ,  however, these  r e s u l t s  appear to  support  the  
moderate r e l a t i o n  between a n n o ta t io n  and t e s t  performance.
A d d i t io n a l  suppor t  f o r  a n n o ta t io n  was found in  a study  
which showed t h a t  t e x t  m a t e r ia l  which had been u n d e r l in e d  
and annotated  by th e  expe r im e n te rs  had a s t rong  in f lu e n c e  
on d i r e c t i n g  th e  s t u d e n t s ’ a t t e n t i o n  to  s p e c i f i c  p a r t s  o f  
th e  t e x t  ( N i s t  & Hogrebe, 19 85 ) .  S u b jec ts  were 67 c o l l e g e  
developmental freshmen, e q u i v a l e n t  on h igh school grade  
p o in t  average and S c h o la s t ic  Achievement T e s t - v e r b a l  score
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v a r i a b l e s ,  who were assigned t o  one o f  f i v e  groups: ( a )
h igh r e l e v a n t  e x p e r im e n te r -g e n e ra t e d  under!  in in g ;  ( b )  high  
r e l e v a n t  exper im ente i— genera ted  u n d e r l in in g  and a n n o ta t in g ;  
( c )  low r e l e v a n t  e x p e r im e n te r -g e n e ra t e d  u n d e r l in in g ;  (d )  
low r e l e v a n t  e x p e r im e n te r -g e n e ra t e d  u n d e r l in in g  and 
a n n o ta t in g ;  o r  ( e )  c o n t r o l  s i t u a t i o n  in  which s tude n ts  
generated  t h e i r  own t e x t  mark ing .  The passage used f o r  
t h i s  exper im ent  was a 2 ,2 0 0 -w o rd  e x c e r p t  from an 
i n t r o d u c t o r y , c o l l e g e - l e v e l  t e x t .  S tudents  were g iven 40 
minutes to  read and i n t e r a c t  w i t h  th e  m a t e r ia l  in  
p r e p a r a t io n  f o r  a 2 4 - i t e m  m u l t i p l e - c h o i c e  t e s t .  The 
f o l l o w i n g  day, a l l  s u b je c ts  were a l low ed  to  rev iew  t h e i r  
m a t e r i a l s  f o r  te n  minutes b e fo re  t a k in g  th e  t e s t .
Although a n n o ta t io n  d id  not  in c re a s e  t e x t  performance  
over  u n d e r l i n i n g  a lo n e ,  r e s u l t s  d id  show t h a t  s u b je c ts  in  
th e  h i g h - r e l e v a n t  c o n d i t io n  answered more h i g h - r e l e v a n t  
q uest ions  c o r r e c t l y  and l o w - r e l e v a n t  s u b je c ts  answered more 
l o w - r e l e v a n t  q u e s t io n s  c o r r e c t l y .  Th is  f i n d i n g  supports  
th e  use o f  a n n o ta t io n  but o f f e r s  no i n s i g h t  as to  how 
s tu d e n t -g e n e r a te d  a n n o ta t io n  might improve comprehension  
and r e c a l l .  A study in  which s tu d e n ts  a re  t r a i n e d  how to  
u n d e r l in e  and a n n o ta te  would c l a r i f y  th e  r o l e  o f  t h i s  
s t r a t e g y .
A f o u r t h  e m p i r ic a l  s tudy compared the  e f f e c t s  o f  
a n n o ta t io n  and jo u r n a l  w r i t i n g  on t e s t  performance w i th  
regards  t o  n a r r a t i v e  t e x t  (Hynd, Simpson, & Chase, 1 9 9 0 ) .
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F o r t y - s i x  c o l l e g e  developmental  read ing  s tude n ts  re c e iv e d  
i n t e n s i v e  t r a i n i n g  in  a n n o ta t in g  n a r r a t i v e  t e x t  and jo u r n a l  
w r i t i n g ,  using 4 ,0 0 0 -w o rd  e x c e rp ts  from novels  
r e p r e s e n t a t i v e  o f  those  commonly re q u i re d  in  c o l l e g e  
E n g l is h  courses .  However, s t u d e n t s ’ m o t iv a t io n  le v e l  was 
low, and d a ta  a n a l y s i s  re v e a le d  t h a t  s t u d e n t s ’ a n n o ta t io n s  
were o f  low q u a n t i t y  and poor q u a l i t y .  The number o f  
a n n o ta t io n s  and s e c t io n s  marked was r e l a t i v e l y  low, and 
more l i t e r a l  l e v e l  than  i n f e r e n t i a l  l e v e l  a n n o ta t io n s  were 
w r i t t e n .  These f i n d i n g s  a re  not s u r p r i s i n g  in  view o f  the  
f a c t  t h a t  th e  s tu d e n ts  were under p ressure  t o  do w e l l  on 
th e  upcoming f i n a l  exam, which was not r e l a t e d  t o  th e  
e x p e r im e n t .
In  s p i t e  o f  s t u d e n t s ’ low m o t iv a t io n  and low 
competency in  a n n o t a t io n ,  a n n o ta t io n  tended to  be more 
e f f e c t i v e  f o r  m u l t i p l e - c h o i c e  items than essays. Although  
t h i s  study supports  th e  use o f  a n n o ta t io n  f o r  o b j e c t i v e  
t e s t s  on n a r r a t i v e  t e x t ,  i t  appears t h a t  a much s t ro n g e r  
case could have been made i f  th e  s tu d e n ts  had been 
m o tiv a te d  and t r a i n e d  under more n a t u r a l i s t i c  c o n d i t io n s ,  
and were not d i s t r a c t e d  by o th e r  a c a d e m ic a l ly  demanding 
events  ( i . e . ,  f i n a l  exam). I t  i s  a ls o  u n c le a r  whether  the  
amount o f  t im e  spent  s tudy ing  or  th e  use o f  a n n o ta t io n  
a lone  c re a te d  th e  e f f e c t  because s tu d e n ts  in  th e  a n n o ta t io n  
group re p o r te d  t h a t  th ey  s tu d ie d  longer  than s tu d e n ts  in  
th e  jo u r n a l  w r i t i n g  group.
In  a f i n a l  e m p i r ic a l  s tudy ,  th e  e f f e c t s  o f  te x tbook  
a n n o ta t io n  and prev iew  q u e s t io n in g  techn iq u es  were compared 
(Simpson & N i s t ,  1 9 9 0 ) .  In  t h i s  res e a rch ,  s u b je c ts  were 60 
s tu d e n ts  e n r o l l e d  in  f o u r  c o l l e g e  developmental  read ing  
c la s s e s .  Two c la s s e s  were randomly assigned t o  a n n o ta t io n  
t r e a t m e n t ,  and two c la s s e s  were randomly assigned to  
p re v ie w -q u e s t io n  t r e a t m e n t .  There were 15 s tu d e n ts  in  each 
o f  th e  fo u r  c la s s e s ,  o r  30 s tu d e n ts  in  each group. Each 
group o f  s tu d e n ts  r e c e iv e d  in t e n s i v e  t r a i n i n g ,  in c lu d in g  
m o t iv a t io n  a c t i v i t i e s ,  s t r a t e g y  e x p la n a t io n  and r a t i o n a l e ,  
s t r a t e g y  t a l k - t h r o u g h ,  guided p r a c t i c e  a c t i v i t i e s  w i th  
s tu d e n t  qu es t ion s  and ve rb a l  feedback ,  and independent  
p r a c t i c e  w i th  w r i t t e n  feedback .  T r a i n i n g  took p la c e  over  a 
p e r io d  o f  t h r e e  weeks. The m a t e r i a l s  used were s h o r t  
passages ( 5 0 0 - 1 ,0 0 0  words) f o r  guided p r a c t i c e ,  and 
l e n g t h i e r  passages ( 3 , 000-word e x c e r p t s )  f o r  d a ta  an a ly s es .  
The passages were drawn from h i s t o r y ,  s o c io lo g y ,  and 
psychology t e x t s ,  c o n te n t  a reas  t y p i c a l l y  encountered by 
c o l le g e  s tuden ts  d u r in g  t h e i r  freshman y e a r .  Researchers  
gathered  a l l  e x c e rp ts  and study m a t e r i a l s  to  de term ine  
whether the  s tu d e n ts  in  th e  two groups used a n n o ta t io n  or  
p re v ie w -q u e s t io n s  as i n s t r u c t e d .  At th e  end o f  th re e  
weeks, th e  s u b je c ts  took a 2 0 - i t e m  m u l t i p l e - c h o i c e  t e s t ,
60% o f  which was comprised o f  memory l e v e l  qu es t ion s  and 
40% h ig h e r  le v e l  qu e s t ion s  t h a t  re q u i re d  s y n th e s is  or  
a p p l i c a t i o n  o f  concepts to  new c o n te x ts .  S tudents  were
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a ls o  asked to  keep records  o f  t h e i r  s tu d y in g  t im e and 
re p o r te d  t h i s  in fo r m a t io n  on th e  answer s h ee t .
R e s u l ts  o f  t h i s  study in d ic a t e d  t h a t  the  a n n o ta t io n  
group, which m a in ta in e d  t e s t  scores t h a t  f e l l  in  th e  B/C 
range, performed s t a t i s t i c a l l y  b e t t e r  than th e  p re v ie w -  
qu est io n  group, which had scores t h a t  f e l l  in  th e  C/D 
range. The a n n o ta t io n  group was a ls o  more e f f i c i e n t  in  
l e a r n in g  as in d ic a t e d  by th e  s i g n i f i c a n t l y  le s s e r  amount of  
t im e  t h i s  group spent  in  s tudy ing  th e  in fo r m a t io n  than the  
p r e v ie w -q u e s t io n  group. These r e s u l t s  lead to  the  
c onc lus ion  t h a t  s tu d e n ts  r e c e iv in g  i n t e n s i v e  t r a i n i n g  in  
a n n o ta t io n  w i l l  perform more e f f i c i e n t l y  and e f f e c t i v e l y  
than s tude n ts  who r e c e iv e  no t r a i n i n g .
One l i m i t a t i o n  o f  t h i s  study was th e  r e l a t i v e l y  s h o r t  
i n t e r v a l  between a n n o ta t in g  th e  e x c e rp ts  and t e s t  
a d m i n i s t r a t i o n .  S tudents  were g iven les s  than a week to  
an n o ta te  each e x c e r p t  and two days to  p repare  f o r  each 
t e s t .  Over a p e r io d  o f  t h r e e  weeks, th e  s tu d e n ts  annotated  
and were t e s te d  on a l l  t h r e e  e x c e r p t s .  The s h o r t  t im e  
a l low ed  f o r  i n t e r a c t i o n  w i th  t e x t  and s h o r t  i n t e r v a l  
between a n n o ta t io n  and t e s t i n g  does not s im u la te  c o n d i t io n s  
encountered in  c o l l e g e  courses.  S tudents  a re  o f t e n  t e s te d  
on m a t e r ia l  covered over  a s i x -  to  seven-week t im e  span.  
However, th e  s h o r t  i n t e r v a l  between a n n o ta t io n  and t e s t i n g  
may have been necessary to  c o n t r o l  f o r  the  i n t e r f e r e n c e  of  
o t h e r  v a r i a b l e s .  S tudents  may have used o th e r  s t r a t e g i e s
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such as o u t l i n i n g  o r  re re a d in g  i f  g iven  s e v e ra l  weeks to  
prepare  f o r  th e  t e s t .  These r e s u l t s  a re  i n t e r e s t i n g  in  
l i g h t  o f  th e  p rev iou s  s tudy ,  in  which s tudents  rep o r te d  
spending more t im e  s tu d y in g  than th e  comparison group.  
F u r th e r  research  i s  needed to  c l a r i f y  th e  r o l e  o f  the  
amount o f  t im e spent  s tu d y in g  in  s t r a t e g y  e f f e c t i v e n e s s .
Th is  p a r t i c u l a r  study rep re s e n ts  th e  most 
m e th o d o lo g ic a l ly  sound research  conducted on a n n o ta t io n  to  
d a te .  The use o f  len g th y  passages e x t r a c t e d  from t y p i c a l  
c o l le g e  le v e l  te x tb ook s  and s u b je c ts  who were m ot iv a te d  to  
perform because they  were e n r o l l e d  in  an e x i s t i n g  c o l le g e  
developmental course in c re as e s  g e n e r a l i z a b i 1 i t y  o f  
f i n d i n g s .  The n a tu r a l  classroom s e t t i n g  o f  t h i s  study  
a l low ed f o r  th e  in t e n s i v e  t r a i n i n g  and e x p la n a t io n  o f  
r a t i o n a l e  f o r  s t r a t e g y  use v a lu a b le  in  any a t tem p t  to  
i n v e s t i g a t e  the  e f f e c t i v e n e s s  o f  a study s t r a t e g y .
D e s c r i p t i v e  r e s e a r c h . In  a d d i t i o n  to  e m p ir ic a l  
res e a rch ,  s e v e ra l  d e s c r i p t i v e  s t u d ie s  support  a n n o ta t io n .  
Eanet and Manzo (1 9 7 6 )  encouraged th e  use o f  a n n o ta t io n  as 
o u t l i n e d  in  t h e i r  REAP s t r a t e g y ,  which in c lu d e s  rea d in g ,  
encoding, a n n o ta t in g ,  and ponder ing .  T h e i r  support  f o r  
a n n o ta t io n  was based on da ta  ga thered  from anecdota l  and 
personal exper ie nces  w i th  th e  procedure .  More r e c e n t l y ,  
N i s t  (1 98 7 )  noted t h a t  l e a r n in g  s t r a t e g y  s tudents  r e p o r t  
t h a t ,  o f  a l l  th e  s t r a t e g i e s  ta u g h t  in  th e  developmental  
read ing  course,  a n n o ta t in g  and u n d e r l in in g  had th e  most
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t r a n s f e r  t o  o u ts id e  courses ,  a p p e a l ,  and p r a c t i c a l  
a p p l i c a t i o n .  M e a le y , F r a z i e r ,  and Duchein (1 99 0 )  
a ls o  re p o r te d  t h a t  a n n o ta t io n  i s  a p r e f e r r e d  s t r a t e g y  o f  
c o l le g e  developmental  rea d in g  s tu d e n ts ,  who re p o r te d  t h a t  
th e y  would use th e  s t r a t e g y  in  o th e r  courses .
C o n c lu s io n s . On th e  whole,  rese arch  supports  
a n n o ta t io n  as an e f f e c t i v e  s t r a t e g y ,  g iven  t h a t  s tu d e n ts  
a re  w e l l - t r a i n e d ,  have o p p o r tu n i t y  f o r  p r a c t i c e ,  feedback ,  
and re v ie w ,  and a re  m o t iv a te d .  These c o n d i t io n s  a re  
i d e a l l y  met in  th e  classroom s i t u a t i o n  where s tu d e n ts  a re  
m o tiv a te d  t o  l e a r n  and use s t r a t e g i e s  e f f e c t i v e l y  in  o rd e r  
t o  e x i t  from th e  course .
S tu d ies  which d id  not  f i n d  a n n o ta t io n  e f f e c t i v e  had 
one s e r io u s  l i m i t a t i o n  in  common: S ub je c ts  were prov ided
i n s u f f i c i e n t  o r  no t r a i n i n g .  Good t r a i n i n g ,  which  
in c lu d e s  r a t i o n a l e  f o r  s t r a t e g y  use as w e l l  as d i r e c t  
e x p la n a t io n  o f  th e  s t r a t e g y  and p rov ide s  o p p o r t u n i t y  f o r  
p r a c t i c e ,  feedback ,  and re v ie w ,  i s  e s s e n t i a l  in  any 
i n v e s t i g a t i o n  o f  th e  e f f e c t i v e n e s s  o f  a study s t r a t e g y .
The t r a i n i n g  f a c t o r  was l a r g e l y  ignored in  e a r l i e r  research  
( e . g . ,  A rn o ld ,  1942; Howe & S in g e r ,  1975; Poppleton & 
Austw ick ,  1964) and o n ly  in c lud e d  m in im a l ly  ( H a r r i s ,  1 9 90 ) ,  
o r  no t  a t  a l l  (Wade e t  a l . ,  1990) in  more r e c e n t  res e arch .
On th e  o t h e r  hand, s t u d ie s  f i n d i n g  a p o s i t i v e  e f f e c t  
f o r  a n n o ta t io n  were,  f o r  th e  most p a r t ,  conducted in  
s i t u a t i o n s  which a l lo w e d  f o r  in t e n s i v e  t r a i n i n g .  T h e i r
main l i m i t a t i o n  was th e  f a i l u r e  t o  r e p l i c a t e  n a tu r a l  
s tu d y in g  c o n d i t io n s :  N i s t  and Hogrebe’ s study (1 9 85 )
i n v e s t i g a t e d  e x p e r im e n te r -g e n e ra te d  a n n o ta t io n s ;  Simpson 
and N i s t  (1 9 9 0 )  d id  no t  a l lo w  f o r  a s u f f i c i e n t  t im e  
i n t e r v a l  between a n n o ta t in g  and t e s t i n g ;  and Hynd, Simpson, 
and Chase (1 9 9 0 )  a l lo w ed  f o r  a d i s t r a c t i n g  s i t u a t i o n  f o r  
th e  s u b je c t s .  I n  r e a l  c lassroom s i t u a t i o n s ,  s tu d e n ts  mark 
t h e i r  own t e x t ,  have more t im e  t o  study marked m a t e r i a l , 
and a re  g e n e r a l l y  m o t iv a te d  t o  study in  o rd e r  t o  perform  
w e l l  on an exam. I n t e r p r e t a t i o n  o f  f i n d i n g s  from research  
not  in c lu d in g  these  c o n d i t io n s  must c o n s id e r  t h r e a t s  to  
e x t e r n a l  v a l i d i t y  ( i . e . ,  r e p r e s e n t a t iv e n e s s  o f  research  
s i t u a t i o n )  as w e l l  as i n t e r n a l  v a l i d i t y  ( i . e . ,  e f f e c t s  o f  
h i s t o r y ) . In  s p i t e  o f  th e  1 i m i t a t i o n s  o f  th ese  s t u d i e s ,  
p o s i t i v e  e f f e c t s  f o r  a n n o ta t io n  were found. S tu d ie s  which 
c o n t r o l  f o r  th ese  w e a k n e s s e s  a re  needed, however,  to  
p ro v id e  more in fo r m a t io n  about th e  e f f e c t i v e n e s s  o f  
s tu d e n t -g e n e r a te d  a n n o ta t io n s  and th e  r o le s  o f  m o t iv a t io n  
and t im e  spent  a n n o ta t in g  and re v ie w in g  a n n o ta t io n s .  Given  
t h a t  a n n o ta t io n  i s  an e f f e c t i v e  s t r a t e g y , f u t u r e  research  
should a ls o  i n v e s t i g a t e  i f  and how s tu d e n ts  w i 11 t r a n s f e r  
th e  s t r a t e g y  when t r a i n e d .
U n i ik e  th e  f i n d i n g s  o f  u n d e r l i n i n g  r e s e a r c h , th e  
m a j o r i t y  o f  a n n o ta t io n  rese arch  has r e v e a le d  p o s i t i v e  
e f f e c t s .  Although th e  reasons f o r  t h i s  a re  not  c l e a r ,  i t  
i s  p o s s ib le  t h a t  g r e a t e r  e f f e c t s  f o r  a n n o ta t io n  a re  r e l a t e d
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t o  th e  depth o f  process ing  th e o r y .  A n n o ta t io n ,  which  
i n v o lv e s  marking t e x t  and w r i t i n g  summaries, r e q u i r e s  
g r e a t e r  depth o f  p rocess ing  than m ere ly  u n d e r l i n i n g .  As 
o t h e r  res e a rc h e rs  p o in te d  ou t  (Anderson & A rm brus ter ,  1984;  
N i s t  & Simpson, 1 9 8 7 ) ,  i t  may not  n e c e s s a r i l y  be th e  
s t r a t e g y  i t s e l f  but r a t h e r  th e  s p e c i f i c  e lements  o f  th e  
s t r a t e g y  ( i . e . ,  e l a b o r a t i o n  and a c t i v e  r e c i t a t i o n )  t h a t  
cause improved performance.
Fu ture  research  should focus on examining whether  
s tu d e n ts  w i l l  a c tu a l  1y t r a n s f e r  a n n o ta t io n  t o  c o n te n t  areas  
o u ts id e  o f  th e  r e q u i re d  study s t r a t e g y ,  g iven  t h a t  s tu d e n ts  
can be t r a i n e d  t o  use a n n o ta t io n  e f f e c t i v e l y .  A lthough no 
rese arch  on th e  t r a n s f e r  o f  te x tm a rk in g  was found, N i s t  and 
Simpson (1 9 8 7 )  re p o r te d  t h a t  s tu d e n ts  who e x i t e d  from t h e i r  
developmental  read ing  program over  th e  p as t  f i v e  years  
c o n s i s t e n t l y  demonstrated success in  t h e i  r  r e g u la r  col lege  
coursework, as ev idenced by grade p o i n t  average in  c o n te n t  
are a  courses in  which they  were t r a c k e d .  Research  
p r o v id in g  in fo r m a t io n  as t o  what be s t  encourages and 
promotes t r a n s f e r  o f  e f f e c t i v e  a n n o ta t io n  i s  needed.
T r a n s f e r
T r a n s f e r  o f  l e a r n i n g  has long been a t o p i c  o f  
t h e o r e t i c a l  and p r a c t i c a l  i n t e r e s t  t o  those in v o lv e d  in  
i n s t r u c t i o n a l  psychology,  motor l e a r n i n g ,  i n d u s t r i a l  
s e t t i n g s ,  mi 1i t a r y  t r a i n i n g ,  and e d u c a t io n .  Much research  
has been conducted in  these  s p e c i f i c  a re a s ,  p a r t i c u l a r l y  in
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psychology. The f o l l o w i n g  re v ie w ,  however, focuses on 
rese arch  examining classroom i n s t r u c t i o n  and th e  t r a n s f e r  
o f  study s t r a t e g i e s .  S p e c i f i c a l l y ,  research  examining  
s t r a t e g y  t r a n s f e r  among a d u l t s  and th e  e f f e c t s  o f  d i r e c t  
e x p la n a t io n  w i t h  an emphasis on th e  component o f  s t r a t e g y  
u t i l i t y  i s  d iscussed.
S t r a te g y  T r a n s fe r  Among A du l ts
Although much research  has examined s h o r t -  and long­
term r e t e n t i o n  o f  f a c t u a l  knowledge, few s t u d ie s  have d e a l t  
w i t h  o l d e r  s t u d e n t s ’ t r a n s f e r  o f  s t r a t e g i e s  t h a t  f a c i l i t a t e  
comprehension and r e t e n t i o n .  In  a s tudy  on vocabu la ry  
a c q u i s i t i o n  (P r e s s le y  & Dennis-Rounds, 19 8 0 ) ,  r e s u l t s  
in d ic a t e d  t h a t  spontaneous t r a n s f e r  o f  th e  keyword s t r a t e g y  
was more l i k e l y  in  o l d e r  a d u l t s  than c h i l d r e n .  Both 18-  
y e a r - o l d  and 1 2 - y e a r - o l d  s u b je c ts  were randomly assigned to  
f o u r  groups, a c o m p l e t e - i n s t r u c t i o n , g e n e r a l - i n s t r u c t i o n , 
and n o - i n s t r u c t i o n  group, and a c o n t r o l  group.
Experimenta l  c o n d i t io n s  s u b je c ts  were in s t r u c t e d  t o  l e a r n  a 
l i s t  o f  c i t i e s  p a i r e d  w i t h  t h e i r  p roducts  v i a  a mnemonic 
keyword s t r a t e g y ,  and c o n t r o l  s u b je c ts  were s im ply  
i n s t r u c t e d  t o  l e a r n  th e  p a i r s .  In  ex p er im en ta l  groups,  
s u b je c ts  were c o m p le te ly  i n s t r u c t e d  in  use o f  th e  keyword 
method. In  th e  c o m p l e t e - i n s t r u c t i o n  c o n d i t i o n ,  d e t a i l e d  
i n s t r u c t i o n s  on a p p ly in g  th e  keyword s t r a t e g y  to  the  
l e a r n in g  o f  L a t i n  words were g iv e n .  I n  th e  g e n e r a l -  
i n s t r u c t i o n  c o n d i t i o n ,  s u b je c ts  were t o l d  t o  use a
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techn iq u e  s i m i l a r  t o  th e  one th ey  used t o  l e a r n  th e  c i t i e s  
and what th ey  were known f o r .  I n  th e  n o - i n s t r u c t i o n  and 
c o n t r o l  c o n d i t io n s ,  s u b je c ts  were i n s t r u c t e d  t o  t r y  to  
remember what each L a t i n  word meant. A l l  s u b je c ts  were  
then g iven a l i s t  o f  L a t in  nouns and t h e i r  t r a n s l a t i o n s  to  
l e a r n .
R e s u l ts  i n d i c a t e d  t h a t  spontaneous t r a n s f e r  o f  th e  
keyword s t r a t e g y  was demonstrated by 1 8 - y e a r - o ld s  in  
c o n t r a s t  t o  1 2 - y e a r - o ld s  who t r a n s f e r r e d  th e  keyword 
s t r a t e g y  to  new s i t u a t i o n s  o n ly  when i n s t r u c t e d  t o  use a 
techn iq u e  s i m i l a r  t o  th e  one used in  th e  i n i t i a l  l e a r n in g  
s i t u a t i o n .  In  a d d i t i o n ,  across both age l e v e l s ,  s u b je c ts  
in  th e  c o m p l e t e - i n s t r u c t i o n  c o n d i t io n  performed b e t t e r  than  
s u b je c ts  in  the  o t h e r  th re e  c o n d i t io n s .  These r e s u l t s  
suggest t h a t  spontaneous s t r a t e g y  use may be more l i k e l y  
among o l d e r  s tude n ts  than younger s tu d e n ts  and support  
d i r e c t  i n s t r u c t i o n  in  s t r a t e g y  t r a i n i n g .
These f i n d i n g s  have d i r e c t  im p l i c a t i o n s  f o r  le a r n in g  
s t r a t e g y  courses .  F i r s t ,  g iven  th e  f i n d i n g  t h a t  
spontaneous t r a n s f e r  was more l i k e l y  in  o l d e r  l e a r n e r s ,  i t  
seems l i k e l y  t h a t  c o l l e g e  s tu d e n ts  would t r a n s f e r  lea rn ed  
s t r a t e g i e s  to  o u ts id e  courses.  A lso ,  th e  f i n d i n g  t h a t  th e  
c o m p l e t e - i n s t r u c t i o n  c o n d i t io n  had th e  g r e a t e s t  in f lu e n c e  
on t r a n s f e r  supports  th e  g r e a t e r  p r o b a b i l i t y  o f  t r a n s f e r  
when e x p l i c i t  i n s t r u c t i o n ,  feedback ,  and p r a c t i c e  o f  
s t r a t e g i e s  i s  in c o rp o ra te d  in  t r a i n i n g .  To examine what
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best  promotes t r a n s f e r ,  f u t u r e  research  should examine why 
and how s t r a t e g i e s  a r e  used when s t r a t e g y  i n s t r u c t i o n  
in c lu d e s  these  components.
D i r e c te d  and spontaneous t r a n s f e r  among c o l le g e  
s tu d e n ts  was a ls o  examined by Gick and Holyoak ( 1 9 8 0 ) .  In  
t h i s  s tudy ,  th e  re s e a rc h e rs  prov ided  s u b je c ts  w i t h  a s t o r y  
ana lo gy ,  d e s c r ib in g  a problem and i t s  s o l u t i o n  and then  
observed how s u b je c ts  used th e  analogy in  s o lv in g  a 
subsequent t a r g e t  problem. Because th e  purpose o f  th e  
study was to  examine th e  process by which s u b je c ts  used 
a n a lo g ie s  between remote domains t o  g e n e ra te  s o l u t i o n s  to  
problems, th e  i n i t i a l  s t o r y  analogy in v o lv e d  th e  medical  
domain, and a s e r i e s  o f  s t o r i e s  f a r  removed from th e  
medical domain, i n v o l v i n g  mi 1i t a r y  problems and s o l u t i o n s ,  
were used. R e s u l ts  i n d i c a t e d  t h a t  75% o f  s u b je c ts  who 
f i r s t  read th e  s t o r y  about a medical problem and i t s  
s o l u t i o n  tended t o  c o n s t r u c t  analogous s o l u t i o n s  t o  a 
mi 1 i t a r y  problem, p rov ide d  th ey  were g iven a h i n t  t o  use 
th e  s t o r y  t o  s o lv e  th e  problem. When th e  problem presented  
in  th e  mi 1 i t a r y  s t o r y  was s u b s t a n t i a l 1y d isana logous t o  th e  
medical problem, however,  t r a n s f e r  f requency  d e c re a s e d . 
Frequency o f  analogous s o l u t i o n s  a ls o  decreased markedly  
when no h i n t  t o  c o n s id e r  th e  o r i g i n a l  s t o r y  was o f f e r e d ; 
o n ly  30% o f  s tu d e n ts  genera ted  analogous s o l u t i o n s .  These 
r e s u l t s ,  u n i i k e  those o b ta in e d  in  th e  study by P re s s le y  and 
Dennis-Rounds ( 1 9 8 0 ) ,  i n d i c a t e  t h a t  t r a n s f e r  o f  le a rn ed
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s t r a t e g i e s  in  novel s i t u a t i o n s  i s  more l i k e l y  t o  occur when 
s tu d e n ts  a re  prompted and when th e  novel ta s k  i s  analogous  
t o  th e  o r i g i n a l  one.
These f i n d i n g s  a re  supported by o t h e r  research  which 
suggests t h a t  uninformed t r a n s f e r  ( t r a n s f e r  o f  knowledge 
w it h o u t  a h i n t  from th e  ex p e r im e n te r  to  in fo rm  th e  s u b je c t  
o f  i t s  re le v a n c e )  was i n v a r i a b l y  poor (G ick  & Holyoak,
1983; Reed, E rn s t ,  & B a n e r j i , 19 7 4 ) .  In  th ese  s t u d i e s ,  a 
s i n g l e  t r a i n i n g  problem was p re s en ted ,  e i t h e r  as a problem  
t o  be so lved  by th e  s u b je c t  o r  in  th e  form o f  a s t o r y ,  
fo l lo w e d  by a s u p e r f i c i a l l y  d i f f e r e n t  but  analogous  
t r a n s f e r  problem. These s t u d i e s  and th e  prev iou s  study by 
Gick and Holyoak (1 9 8 0 )  s t r o n g l y  suggest t h a t  t r a n s f e r  i s  
b est  promoted when s tu d e n ts  a re  d i r e c t e d  t o  use th e  lea rn ed  
s t r a t e g y  in  s i t u a t i o n s  s i m i l a r  to  th e  o r i g i n a l  t r a i n i n g  
t a s k .  These f i n d i n g s  f u r t h e r  i n d i c a t e  t h a t  c o l l e g e  
stu d e n ts  e n r o l l e d  in  l e a r n i n g  s t r a t e g y  courses should be 
encouraged t o  t r a n s f e r  le a rn e d  s t r a t e g i e s  t o  o u ts id e  
c o n te n t  courses .  Thus, f u t u r e  research  should i n v e s t i g a t e  
th e  a rea  o f  d i r e c t e d  t r a n s f e r  o f  l e a r n in g  s t r a t e g i e s .
Other  research  by Gick and Holyoak (1 9 8 3 )  has shown 
t h a t  f a i r l y  h igh  l e v e l s  o f  spontaneous t r a n s f e r  can be 
o b ta in e d  under c e r t a i n  c o n d i t io n s .  A h igh f requency  o f  
spontaneous t r a n s f e r  was found among undergraduates  when 
c ircumstances a l low ed  f o r  t r a i n i n g  c o n d i t io n s  t h a t  
e s t a b l i s h e d  g e n e r a l i z e d  r u le s  d i r e c t l y  a p p l i c a b l e  t o  th e
t r a n s f e r  ta s k ,  a long  w i t h  a t  l e a s t  two s p e c i f i c  examples.  
S u b je c ts  were asked t o  s o lv e  a r a d i a t i o n  problem a f t e r  
comparing two s i t u a t i o n s  in v o lv in g  a mi 1i t a r y  problem and a 
f i r e  f i g h t i n g  problem. The re s e a rc h e rs  e x p la in e d  t h a t  the  
use o f  two source analogues f o s t e r e d  a b s t r a c t i o n  o f  a 
g e n e r a l i z e d  schema f o r  problem s o lv in g  and, th u s ,  
c o n t r ib u t e d  t o  spontaneous t r a n s f e r . These r e s u l t s  f u r t h e r  
support  d i r e c t  i n s t r u c t i o n  in  l e a r n i n g  s r a t e g i e s  courses ,  
i n c lu d in g  th e  p r o v is io n  f o r  a p p l i c a t i o n  o f  s t r a t e g i e s  to  
s p e c i f i c  examples. T r a n s f e r  o f  te x tm a r k in g ,  f o r  example,  
should be g r e a t e r  when i n i t i a l  t r a i n i n g  c o n d i t io n s  in c lu d e  
m a t e r i a l  from te x tb o o k s  s i m i 1a r  t o  those encountered in  
c o l l e g e  courses.
Gick (1 9 8 5 )  and Hoiyoak and Koh (1 98 7 )  found t h a t  
an o th e r  ty pe  o f  s i t u a t i o n  conducive t o  t r a n s f e r  in v o lv e s  
th e  r e t r i e v a l  p r o c e s s . Even when o n ly  one p r i o r  example  
was p ro v id e d ,  i t  was 1 i k e l y  t o  be r e t r i e v e d  and a p p l ie d  i f  
s u b je c ts  p e rc e iv e d  i t  t o  be h i g h ly  s i m i l a r  t o  th e  t r a n s f e r  
problem. In  th e  f i r s t  s t u d y , Gick (1 9 8 5 )  in c lud e d  
i d e n t i c a l  diagrams in  both th e  i n i t i a l  p ro b le m -s o lv in g  
sess ion  and th e  subsequent t r a n s f e r  problem and o b ta in e d  
c o n s id e ra b le  uninformed t r a n s f e r . I n  th e  second s t u d y ,
Hoiyoak and Koh (1 9 8 7 )  used a s t o r y  analogue and a problem  
s i t u a t i o n  which had common e lem ents .  Over 80% spontaneous  
t r a n s f e r  occurred  a f t e r  an i n t e r v a l  o f  s e v e ra l  days between 
p r e s e n t a t io n  o f  th e  s t o r y  and th e  t r a n s f e r  problem. Such a
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high r a t e  o f  spontaneous t r a n s f e r  appeared t o  be th e  
e f f e c t s  o f  th e  s a l i e n t  common e lements  o f  both th e  s t o r y  
analogue and th e  t r a n s f e r  s i t u a t i o n .
These r e s u l t s ,  l i k e  those o f  th e  p r e v io u s ly  discussed  
res e a rc h ,  emphasize th e  need f o r  s tude n ts  t o  see th e  
s i m i l a r i t y  between i n i t i a l  t r a i n i n g  and subsequent t r a n s f e r  
s i t u a t i o n s .  More s p e c i f i c a l l y ,  developmental  read ing  
s tu d e n ts  must r e l a t e  th e  use o f  s t r a t e g i e s  in  t h e i r  c o n te n t  
a re a  courses t o  s t r a t e g y  use in  th e  i n i t i a l  c o n d i t io n  in  
th e  l e a r n in g  s t r a t e g i e s  course.  T h is  i s  b es t  accomplished  
when m a t e r i a l s  from c o l le g e  c o n te n t  courses  
a re  used in  i n i t i a l  t r a i n i n g .
A d d i t io n a l  t r a n s f e r  research  was conducted by Bender  
(1 9 8 6 )  who examined th e  e f f e c t s  o f  v o c a l i z a t i o n  o f  
reas on ing ,  a s e l f - m o n i t o r i n g  te c h n iq u e ,  on th e  t r a n s f e r  o f  
p r o b le m -s o lv in g .  S u b je c ts  inc lud ed  96 undergraduates  
assigned to  one o f  f o u r  groups composed o f  v o c a l i z i n g  or  
n o n v o c a l iz in g  p a i r s  o r  i n d i v i d u a l s .  I n d i v i d u a l  and group 
m o n i to r in g  in  th e  l e a r n i n g  sess ion  were promoted through  
v o c a l i z a t i o n  o f  reasoning  and working w i t h  a p a r t n e r .  
S u b jec ts  so lved  f o u r  complete concept l e a r n in g  problems in  
th e  i n i t i a l  l e a r n in g  sess ion  and 48 hours l a t e r  in  the  
de layed  t r a n s f e r  s e ss io n .  R e s u l ts  in d ic a t e d  t h a t  
i n d i v i d u a l  s e l f - m o n i t o r i n g  d u r ing  i n i t i a l  problem s o lv in g  
was found to  improve t r a n s f e r  o f  p ro b le m -s o lv in g  s k i l l s .  
These r e s u l t s  suggest t h a t  induc ing  s e l f - m o n i t o r i n g  dur ing
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l e a r n in g  may lead t o  a maintenance o f  th e  improved 
performance in  l a t e r  problem s o lv in g .  Such f i n d i n g s  
support  th e  need f o r  l e a r n i n g  s t r a t e g y  courses t o  in c lu d e  
t r a i n i n g  in  m e ta c o g n i t io n .
In  summary, s t r a t e g y  t r a n s f e r  research  has been 
conducted under a v a r i e t y  o f  c o n d i t io n s .  Severa l  f a c t o r s  
have been found t o  enhance s t r a t e g y  t r a n s f e r  in  a d u l t s :  a)  
d i r e c t  i n s t r u c t i o n  in  s t r a t e g y  use, b) encouragement t o  
t r a n s f e r  s t r a t e g y  use, c )  p e rc e p t io n  o f  s i m i l a r i t y  o f  th e  
t r a n s f e r  s i t u a t i o n  t o  th e  i n i t i a l  t r a i n i n g  s i t u a t i o n ,  and 
d) t r a i n i n g  in  s e l f - m o n i t o r i n g .
D i r e c t  e x p la n a t io n ,  which p rov ide s  ve ry  e x p l i c i t  and 
d e t a i l e d  in fo r m a t io n  about how and under what c o n d i t io n s  
s p e c i f i c  s t r a t e g i e s  should be used, in c lu d es  a l l  o f  these  
f a c t o r s .  The f o l l o w i n g  d iscu ss io n  focuses on research  
examining th e  e f f e c t s  o f  d i r e c t  e x p la n a t io n  on s t r a t e g y  
t r a n s f e r .  S tu d ie s  in v o lv in g  both c h i l d r e n  and a d u l t s  a re  
in c lu d e d .
D i r e c t  E x p la n a t io n
D i r e c t  e x p la n a t io n  u s u a l l y  in c lu d e s  co n c re te  examples,  
modeling,  guided p r a c t i c e ,  feedback ,  and " in formed  
i n s t r u c t i o n ” (Brown e t  a l . ,  1 9 8 3 ) .  P re s s le y  e t  a l . (1 98 7 )  
contended t h a t  i f  broad g e n e r a l i z a t i o n  o f  a procedure  
l e a d in g  t o  t r a n s f e r  i s  to  occur ,  s p e c i f i c  s t r a t e g y  
knowledge i s  necessary .  Th is  id ea  i s  c o n s i s t e n t  w i t h  th e  
m e ta c o g n i t iv e  t h e o r e t i c a l  p o in t  t h a t  knowledge o f  how,
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when, and why t o  use a s t r a t e g y  i s  r e q u i re d  f o r  
g e n e r a l i z a t i o n  o r  development o f  a schema f o r  s t r a t e g i e s  
( e . g . ,  Brown e t  a l . ,  1983; P r e s s le y ,  B orkow ski , & 
O’ S u l l i v a n ,  1 9 84 ) .
Experimenta l  rese arch  by Roehler  e t .  a l . (1 9 8 6 )  showed 
t h a t  d i r e c t  e x p la n a t io n s  in  th e  classroom had genera l  
e f f e c t s  on e le m e nta ry  s t u d e n t s ’ c o g n i t io n s  and 
performances.  I n  t h i s  s tu d y ,  te n  t h i r d - g r a d e  te a c h e rs  who 
were ta u g h t  t o  make d i r e c t  e x p la n a t io n s  d u r ing  th e  
i n s t r u c t i o n  o f  re ad in g  processes and s t r a t e g i e s  were 
compared w i t h  te n  t h i r d - g r a d e  te a c h e rs  who were ta u g h t  
genera l  classroom management s k i l l s .  The te a c h e rs  and 
t h e i r  s tude n ts  were m onitored  over  th e  course o f  a school  
y e a r .  At  th e  end o f  th e  y e a r ,  s tu d e n ts  ta u g h t  by d i r e c t  
e x p la n a t io n  te a c h e rs  were more aware o f  lesson c o n te n t  and 
o f  th e  s t r a t e g i c  n a tu r e  o f  read ing  than were s tu d e n ts  
ta u g h t  by te a c h e rs  in  th e  m ana gem ent- t ra in ing  c o n d i t i o n ,  
and s tude n ts  in  th e  fo rm er  group outperformed th e  second 
group on s e v era l  re ad in g  ta s k s ,  in c lu d in g  s ta n d a rd iz e d  
read ing  achievement t e s t s .  These r e s u l t s  a re  c o n s i s te n t  
w ith  e a r l i e r  f i n d i n g s  by D u f fy  e t  a l . ( 1 9 8 4 ) .
F ind in gs  o f  th e  d i r e c t  e x p la n a t io n  research  discussed  
here a re  c o n s is t e n t  w i t h  f i n d i n g s  o f  th e  p r e v io u s ly  
discussed t r a n s f e r  r e s e a rc h ,  which re v e a le d  d i r e c t  
i n s t r u c t i o n  (Winograd & Hare ,  1 9 8 8 ) ,  a p a r t i c u l a r  aspec t  o f  
d i r e c t  e x p la n a t io n ,  t o  be a s t ro ng  f a c t o r  i n f l u e n c i n g
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s t r a t e g y  t r a n s f e r .  S tuden ts  a re  more l i k e l y  t o  t r a n s f e r  
s t r a t e g i e s  when th ey  have d e t a i l e d  in fo r m a t io n  about how 
and when t o  use them. Research has a ls o  re v e a le d  t h a t  
t r a n s f e r  i s  more 1 i k e l y  when s tu d e n ts  a re  aware o f  th e  
purpose and b e n e f i t s  o f  th e  s t r a t e g y  and p e rc e iv e  
s t r a t e g i e s  t o  be e f f e c t i v e  ( e . g . ,  D u f fy  e t .  a l , 1 9 8 4 ) .
Th is  aspect  o f  d i r e c t  e x p la n a t io n  i s  known as th e  concept  
o f  s t r a t e g y  u t i 1i t y .
S t r a te g y  u t i 1 i t y  o r  in formed i n s t r u c t i o n  ( Brown e t  
a l . ,  1983) has been found t o  p o s i t i v e l y  a f f e c t  s t r a t e g y  
t r a n s f e r .  A g r e a t  deal  o f  research  supports  th e  id e a  t h a t  
s u b je c ts  who understand a s t r a t e g y ’ s b e n e f i t s  t o  a 
p a r t i c u l a r  aspec t  o f  performance w i 11 be m o t iv a te d  t o  use 
t h a t  s t r a t e g y .  In  s e v e ra l  s t u d i e s , s t r a t e g y  use increased  
when u t i 1 i t y  in f o r m a t io n  was in c lud ed  as p a r t  o f  s t r a t e g y  
i n s t r u c t i o n  ( e . g . , B lack & R o l1 in s ,  1982; Lawson & Fuel op,
1980; R ingel  & S p r in g e r ,  1 9 8 0 ) .  I n  more r e c e n t  s t u d i e s ,  
memory s t r a t e g i e s  were shown t o  be m a in ta in e d  and 
g e n e r a l i z e d  when c h i I d r e n  e v a lu a te d  them as im p o r ta n t  and 
a p p r o p r ia t e  ( F a b r i c i u s  & Hagen, 1984; O’ S u l 1ivan  &
P r e s s le y ,  1984; P a r i s ,  Newman, & McVey, 19 8 2 ) .  Schunk and 
Rice  (1 98 7 )  a ls o  found t h a t  c h i I d r e n  were more 1 i k e l y  to  
adopt s t r a t e g i e s  f o r  f i n d i n g  th e  main idea  when they  
understood th e  u t i 1 i t y  o f  th e  s t r a t e g y  and t h e i r  own 
a b i 1i t y  to  use i t .  I n  a d d i t i o n ,  s t u d i e s  in v o lv in g  a d u l t s  
show p o s i t i v e  e f f e c t s  o f  u t i 1 i t y  i n s t r u c t i o n  on s t r a t e g y
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t r a n s f e r  (Lewis  & Anderson, 1985; P re s s le y ,  L e v in ,  & 
G h a ta la ,  1984; P re s s le y ,  Ross, L e v in ,  & G h a ta la ,  1 9 8 4 ) .  In  
sum, i t  seems e s s e n t i a l  t h a t  l e a r n e r s  re co gn ize  t h a t  t h e i r  
performance i s  b e t t e r  when th ey  use a s t r a t e g y  than when 
they  do no t  and a t t r i b u t e  t h e i r  improvement in  performance  
t o  th e  use o f  th e  s t r a t e g y .
Conclusions
R e l a t i v e l y  few s t u d i e s  have been conducted on s t r a t e g y  
t r a n s f e r  among c o l l e g e  s tu d e n ts ,  but  th e  e x t a n t  research  
does p ro v id e  d i r e c t i o n  f o r  f u t u r e  i n v e s t i g a t i o n s .  O v e r a l l ,  
i t  appears t h a t  spontaneous t r a n s f e r  i s  more l i k e l y  to  
occur when t r a i n i n g  c o n d i t io n s  in c lu d e  g e n e r a l i z e d  r u le s  
d i r e c t l y  a p p l i c a b l e  t o  th e  t r a n s f e r  ta s k ,  s p e c i f i c  examples  
o f  th e  t r a n s f e r  t a s k ,  and adequate s i m i l a r i t y  between th e  
i n i t a l  t r a i n i n g  c o n d i t io n  and th e  t r a n s f e r  c o n d i t i o n .  
F u r t h e r ,  f i n d i n g s  i n d i c a t e  th e  need f o r  s t r a t e g y  t r a i n i n g  
t o  emphasize d i r e c t  e x p la n a t io n ,  in c lu d in g  s t r a t e g y  u t i l i t y  
and th e  development o f  s e l f - m o n i t o r i n g  s k i l l s .
A lthough research  in  s t r a t e g y  t r a n s f e r  has prov ided  
v a lu a b le  i n s i g h t  i n t o  t h i s  a re a ,  most s t u d ie s  f a i l e d  to  
i n v e s t i g a t e  t r a n s f e r  o f  e f f e c t s  from e x p e r im e n ta l  s e t t i n g s  
t o  n a t u r a l  s e t t i n g s .  However, r e t e n t i o n  and t r a n s f e r  o f  
l e a r n i n g  a re  major goa ls  o f  l e a r n in g  s t r a t e g y  courses.
Bigge (1 9 7 6 )  p o in ted  ou t  t h a t  a th e o ry  o f  l e a r n in g  which 
i n f lu e n c e s  te a c h in g  approaches i s  r e a l l y  a th e o ry  o f  
t r a n s f e r  o f  l e a r n i n g .  I f  s tu d e n ts  s im ply  use s t r a t e g i e s
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d u r in g  t h e i r  l e a r n in g  s t r a t e g i e s  courses and f a i l  t o  use 
them in  o th e r  s i m i l a r  s i t u a t i o n s ,  then t r a i n i n g  in  
s t r a t e g i e s  i s  o f  l i t t l e  v a lu e .
The need f o r  t r a n s f e r  research  i s  f u r t h e r  noted by 
P r e s s l e y , Lysynchuk, D ’ a i l l y ,  Smith,  and Cake ( 1 9 8 9 ) ,  who 
e v a lu a te d  th e  m ethodo log ica l  adequacy o f  32 e x per im en ta l  
s t u d ie s  o f  read ing  comprehension s t r a t e g i e s .  F ind in gs  
re v e a le d  t h a t  one o f  th e  main weaknesses o f  th ese  s t u d ie s  
was th e  f a i l u r e  t o  examine lo n g - te rm  e f f e c t s  o f  t r a n s f e r  o f  
s t r a t e g y  i n s t r u c t i o n .  Only t h r e e  o f  th e  37 s t u d ie s  
examined assessed t r a n s f e r  o f  newly lea rn e d  read ing  
comprehension s t r a t e g i e s  t o  school s u b je c ts  or  
m a t e r i a l s  o th e r  than those encountered d u r in g  t r a i n i n g .
The au thors  contended t h a t  t h i s  research  i s  d i r e c t l y  
i n f l u e n c i n g  read ing  i n s t r u c t i o n  and s t r o n g l y  suggested t h a t  
f u t u r e  s t u d ie s  in c lu d e  more process measures. O ther  
re s e a rc h e rs  e a r l i e r  p o in te d  ou t  t h a t  co nc lus io ns  about  
i n s t r u c t i o n a l  e f f e c t s  can be made w i th  g r e a t e r  co nf idence  
when th e  k ind  o f  process ing  t h a t  occurs in  each c o n d i t io n  
i s  documented ( e . g . ,  Belmont & B u t t e r f i e l d ,  1 9 7 7 ) .
In  c o n c lu s io n ,  few s t u d ie s  have examined s t r a t e g y  
t r a n s f e r  in  n a t u r a l  s e t t i n g s  o r  th e  processes in v o lv e d  in  
s t r a t e g y  use and t r a n s f e r .  T h is  s tu d y ,  t h e r e f o r e ,  
in v e s t i g a t e d  c o l l e g e  developmental  r e a d e r s ’ t r a n s f e r  o f  
a n n o ta t io n  under th e  f o l l o w i n g  c o n d i t io n s :  ( a )  th e  n a tu r a l  
s e t t i n g  o f  a c o l l e g e  developmental  read ing  c la s s  in  which
s tu d e n ts  must perform s u c c e s s f u l l y  in  o rd e r  t o  e x i t  from  
th e  course,  (b )  s t u d e n t s ’ c o n c u rre n t  e n ro l lm e n t  in  a 
r e g u la r  c o l l e g e - l e v e l  course,  ( c )  th e  use o f  le n g th y ,  
c o l l e g e - l e v e l ,  e x p o s i t o r y  t e x t ,  ( d )  p r o v is io n  f o r  e x p l i c i t  
t r a i n i n g  in  s t r a t e g y  use, in c lu d in g  d i r e c t  e x p la n a t io n  and 
u t i l i t y  i n s t r u c t i o n ,  and ( e )  p r o v is io n  f o r  s em e ste r - long  
p r a c t i c e  and feedback .
209
REFERENCES
Anderson, T. H. ( 1 9 8 0 ) .  Study s t r a t e g i e s  and a d ju n c t  
a id s .  In  R. J .  S p i r o ,  B. C. Bruce, & W. F. Brewer 
( E d s . ) ,  T h e o r e t ic a l  issues  in  re ad ing  comprehension:  
P e rs p e c t iv e s  from c o g n i t i v e  psychology, a r t i f i c i a l  
i n t e l 1 igence .  l i n g u i s t i c s ,  and e d u c a t io n  (pp .  4 8 3 -  
5 0 2 ) .  H i l l s d a l e ,  NJ: Erlbaum.
Anderson, T. H . , & A rm brus ter ,  B. B. ( 1 9 8 4 ) .  S tudy ing .
In  P. D. Pearson ( E d . ) ,  Handbook o f  read ing  research  
( V o l .  I . ,  pp. 6 5 7 - 6 7 9 ) .  New York: Longman.
A nnis ,  L . , D av is ,  J .  K. ( 1 9 7 8 ) .  Study techn iqu es  and 
c o g n i t i v e  s t y l e :  T h e i r  e f f e c t  on r e c a l l  and
r e c o g n i t i o n .  Journa l  o f  Educat iona l  Research . 7 1 . 
1 75-178 .
A rn o ld ,  H. G. ( 1 9 4 2 ) .  The com parat ive  e f f e c t i v e n e s s  o f  
c e r t a i n  study te chn iqu es  in  th e  f i e l d  o f  h i s t o r y .  
Journal o f  E du ca t iona l  Psychology. 33, 4 4 9 -4 5 7 .
Baker,  L . , & Brown, A. L. ( 1 9 8 4 ) .  M e ta c o g n i t iv e  s k i l l s  
and r e a d in g .  I n  P. D. Pearson ( E d . ) ,  Handbook o f  
read ing  research  (pp.  3 5 3 - 3 9 4 ) .  New York: Longman.
Belmont,  J .  M . , & B u t t e r f i e l d ,  E. C. ( 1 9 7 7 ) .  The
i n s t r u c t i o n a l  approach t o  developmental  c o g n i t i v e  
re se a rc h .  In  R. V. K a i l  & J .  W. Hagen ( E d s . ) ,  
P e rs p e c t iv e s  on th e  development o f  memory and
c o g n i t io n  (pp .  4 3 7 - 4 8 1 ) .  H i l l s d a l e ,  NJ: Erlbaum.
210
Belmont, J .  M . ,  B u t t e r f i e l d ,  E. C . , & F e r r e t t i , R. P.
( 1 9 8 2 ) .  To secure  t r a n s f e r  o f  t r a i n i n g  i n s t r u c t  s e l f ­
management s k i l l s .  In  D. K. Detterman & R. J.  
S ternb erg  ( E d s . ) ,  How and how much can i n t e l 1igence be 
increased  (pp.  1 4 7 -1 5 4 ) .  Norwood, NJ: Ab lex .
Bender,  T. ( 1 9 8 6 ) .  M o n i to r in g  and th e  t r a n s f e r  o f
i n d i v i d u a l  problem s o lv in g .  Contemporary E du cat iona l  
Psychology. 1 1 . 1 6 1 -1 69 .
B igge, M. L. ( 1 9 7 6 ) .  Learn ing  t h e o r i e s  f o r  t e a c h e r s . New 
York: Harper  & Row.
B lac k ,  M. M . , & R o l l i n s ,  H. A. ( 1 9 8 2 ) .  The e f f e c t s  o f  
i n s t r u c t i o n a l  v a r i a b l e s  on young c h i l d r e n ’ s 
o r g a n i z a t i o n  and f r e e  r e c a l l .  Journal  o f  Experimenta l  
Chi Id  Psychology. 3 1 . 1 -1 9 .
Boylan,  H. R. ( 1 9 8 6 ) .  F a c ts ,  f i g u r e s  and guess about  
developmental  e d u c a t io n  programs, personnel and 
p a r t i c i p a t i o n .  Research in  Developmental E d u c a t io n . 
3 ( 2 ) ,  1 - 5 .
B ra n s fo rd ,  J .  ( 1 9 7 9 ) .  Human c o g n i t io n :  Le arn in g ,  
un ders tand ing ,  and remembering. Belmont, CA: 
Wadsworth.
Bray,  D. ( 1 9 8 4 ) .  The e v a l u a t i o n  o f  remedia l  programs a t  
UC D av is .  (R e p o r t  No. 019 3 1 4 ) .  Sacramento, CA: 
Sacramento C i t y  C o l le g e .
Brown, A. L. ( 1 9 8 0 ) .  M e ta c o g n i t iv e  development and
re a d in g .  In  R. J .  S p i r o ,  B. C. Bruce, & W. F. Brewer
211
( E d s . ) i  T h e o r e t ic a l  issues  in  re ad in g  comprehension  
(pp .  4 5 3 - 4 8 1 ) .  H i l l s d a l e ,  N J : Erlbaum.
Brown, A. L . , B ra n s fo rd ,  J .  D . , F e r r a r a ,  R . , & Campione, J.  
C. ( 1 9 8 3 ) .  L e a rn in g ,  remembering and unders tand ing .  
I n  J .  G. F l a v e l l  & E. Markman ( E d s . ) ,  Mussen handbook 
o f  chi Id  psychology: V o l . I l l . C o g n i t i v e  development
( 4 t h  e d . , pp. 7 7 - 1 6 6 ) .  New York: W i le y .
C a rp e n te r ,  K. ( 1 9 8 5 ) .  A p la c e  f o r  l e a r n in g  c e n te rs  in  th e  
a d m i n i s t r a t i v e  s t r u c t u r e  o f  postsecondary  
i n s t i t u t i o n s .  Forum f o r  R ead ing . 1 7 . 2 3 -2 7 .
Cook, L. K . , & Mayer, R. E. ( 1 9 8 3 ) .  Reading s t r a t e g i e s  
t r a i n i n g  f o r  meaningful  l e a r n in g  from prose .  In  M. 
P re s s le y  & J . R. Levin  ( E d s . ) ,  C o g n i t i v e  s t r a t e g y  
rese a rc h :  E du ca t iona l  a p p l i c a t i o n s  (pp .  8 7 - 1 0 3 ) .  New
Y o r k : S p r i n g e r - V e r l a g .
C r a i k ,  F. I . M . , & L o ck h a r t ,  R. S. ( 1 9 7 2 ) .  Leve ls  o f
p r o c e s s in g : A framwork f o r  memory re s e a rc h .  Journal
o f  Verbal  Learn ing  and Verbal  B e h a v io r . 1 1 . 67 1 -6 8 4 .
C r a i k ,  F. I . M . , & T u lv in g ,  E. ( 1 9 7 5 ) .  Depth o f
process ing  and th e  r e t e n t i o n  o f  words in  e p is o d ic  
memory. Journa l  o f  Exper im enta l  Psychology: G e n e r a l .
1 0 4 . 2 6 8 -2 9 4 .
C o rm ie r , S. M . , & Hagman, J . D. ( 1 9 8 7 ) .  Foreword. In  
S. M. Cormier  & J .  D. Hagman ( E d s . ) ,  T r a n s f e r  o f  
l e a r n in g :  Contemporary rese arch  and a p p l i c a t i o n s  (pp.
1 1 - 1 7 ) .  San D iego,  CA: Academic P ress .
212
Dansereau, D. F . , C o l l i n s ,  K. W . , McDonald, B. A . ,  H o l l e y ,  
C. D . , G ar la nd ,  J . ,  D i e k h o f f , G . , & Evans, S. H.
( 1 9 7 9 ) .  Development and e v a l u a t i o n  o f  a le a r n in g  
s t r a t e g y  t r a i n i n g  program. Journa l  o f  Educat iona l  
Psychology. 7 1 . 6 3 -7 3 .
D iV e s ta ,  F. J . ,  & Gray,  G. S. ( 1 9 7 2 ) .  L i s t e n in g  and note  
t a k i n g .  Journal  o f  Educat iona l  Psychology. 6 3 . 8 - 1 4 .
D oy le ,  W. ( 1 9 7 7 ) .  Paradigms f o r  rese arch  on te a c h e r  
e f f e c t i v e n e s s . I n  L. S. Shu1 man ( Ed. ) ,  Review o f  
rese arch  in  e d u c a t io n  ( V o l .  5 . ,  pp. 1 6 3 -1 9 8 ) .  I t a l c a ,  
I L :  Peacock.
D oy le ,  W. ( 1 9 8 3 ) .  Academic work. Review o f  Educat iona l  
R esearch . 53,  15 9 -199 .
D u f fy ,  G. G . , R o e h le r , L. R . , Vavrus,  L. G . , Book, C. L . ,
M e lo th ,  M. S . , Putnam, J . ,  & Wesselman, R. (1 98 4 ,  
A p r i l ) .  A s tudy  o f  th e  r e l a t i o n s h i p  between d i r e c t  
te a c h e r  e x p la n a t io n  o f  read ing  s t r a t e g i e s  and s tu d e n t  
awareness and achievement outcomes. Presented  a t  th e  
annual meet ing o f  th e  American Educat iona l  Research  
A s s o c ia t io n ,  New O r le a n s ,  LA.
E anet ,  M. G . , & Manzo, A. V. ( 1 9 7 6 ) .  REAP-A s t r a t e g y  f o r  
improving r e a d i n g / w r i t i n g / s t u d y  sk i  11s. Journal  o f  
Read ing . 1 9 . 6 4 7 -6 5 2 .
F a b r ic u s ,  W. V . ,  & Hagen, J . W. ( 1 9 8 4 ) .  Use o f  causal  
a t t r i b u t i o n s  about r e c a l 1 performance t o  assess  
metamemory and p r e d i c t  s t r a t e g i c  memory b e h av io r  in
213
young c h i l d r e n .  Developmental Psychology. 2 0 . 975 -  
987.
F o r r e s t - P r e s s l e y , D. L . , & G i l l i e s ,  L. A. ( 1 9 8 3 ) .
C h i l d r e n ’ s f l e x i b l e  use o f  s t r a t e g i e s  duing re ad in g .
In  M. P re s s le y  & J .  R. Levin  ( E d s . ) ,  C o g n i t i v e  
s t r a t e g y  re se a rc h :  Educat iona l  a p p l i c a t i o n s  (pp.  133-
1 5 6 ) .  New York:  S p r i n g e r - V e r 1a g .
Fow ler ,  R. L . , & B a rk e r ,  A. S. ( 1 9 7 4 ) .  E f f e c t i v e n e s s  o f  
h i g h ! i g h t i n g  f o r  r e t e n t i o n  o f  t e x t  m a t e r i a l . Journal  
o f  A pp l ied  Psychology. 5 9 . 3 5 8 -3 64 .
G ick ,  M. L. ( 1 9 8 5 ) .  The e f f e c t  o f  a diagram r e t r i e v a l  cue 
on spontaneous a n a lo g ic a l  t r a n s f e r .  Canadian Journal  
o f  Psychology. 39,  4 6 0 -4 6 6 .
G ic k ,  M. L . , & Holyoak ,  K. J . ( 1 9 8 0 ) .  A n a lo g ic a l  problem
s o lv in g .  C o g n i t i v e  Psychology. 1 2 . 3 0 6 -3 55 .
G ick ,  M. L . , & Holyoak ,  K. J . ( 1 9 8 3 ) .  Schema in d u c t io n  and 
a n a lo g ic a l  t r a n s f e r .  C o g n i t i v e  Psychology. 1 5 . 1 -3 8 .
Glynn, S. M. ( 1 9 7 8 ) .  C ap tu r in g  r e a d e r s ’ a t t e n t i o n  by
means o f  t y p o g ra p h ic a l  cueing s t r a t e g i e s .  Educat iona l  
Technology. 1 8 . 7 - 1 2 .
H a r r i s ,  J . (1 9 90 ,  November). T e x t  a n n o ta t io n  and
u n d e r ! in in g  as m e ta c o g n i t iv e  s t r a t e g i e s  t o  improve 
comorhension and r e t e n t i o n  o f  e x p o s i to r y  t e x t . Paper
presented  a t  th a  annual meeting o f  th e  N a t io n a l  
Reading Conference ,  Miami,  FL.
214
H a r t l e y ,  J . ,  B a r t l e t t ,  S . ,  & B ra n th w a i te ,  A. ( 1 9 8 0 ) .  
U n d e r l in in g  can make a d i f f e r e n c e  -  sometimes.
Journal o f  E d u cat iona l  Research . 73, 2 1 8 -2 24 .
Holyoak, K. J . ,  & Koh, K. ( 1 9 8 7 ) .  S ur fa c e  and s t r u c t u r a l  
s i m i l a r i t y  in  a n a lo g ic a l  t r a n s f e r .  Memory and 
C o g n i t i o n . 1 5 . 3 3 2 -3 4 0 .
Howe, M. J .  A . ,  & S in g e r ,  L. ( 1 9 7 5 ) .  P re s e n ta t io n  
v a r i a b l e s  and s t u d e n t s ’ a c t i v i t i e s  in  meaningful  
l e a r n i n g .  B r i t i s h  Journal  o f  Educat iona l  Psycho logy. 
45 ,  5 2 -6 1 .
Humphrey, L. L. ( 1 9 8 4 ) .  C h i l d r e n ’ s s e l f - c o n t r o l  in
r e l a t i o n  t o  p e rc e iv e d  s o c ia l  env ironm ent.  Journal  o f  
P e r s o n a l i t y  and S o c ia l  Psychology. 46 ,  17 8 -188 .
Hynd, C. R . , Simpson, M. L . , & Chase, N. G. ( 1 9 9 0 ) .
S tudying n a r r a t i v e  t e x t :  The e f f e c t s  o f  a n n o ta t in g
vs. jo u r n a l  w r i t i n g  on t e s t  performance.  Reading  
Research and I n s t r u c t i o n . 2 9 ( 2 ) ,  4 4 -5 4 .
J u s t ,  M. A . ,  & C a r p e n te r ,  P. A. ( 1 9 8 7 ) .  The Psychology  
o f  read ing  and language comprehension. Newton, MA: 
A l ly n  and Bacon.
Lawson, M. J . ,  & Fuel op, S. ( 1 9 8 0 ) .  Understanding th e  
purpose o f  s t r a t e g y  t r a i n i n g .  B r i t i s h  Journal o f  
Educat iona l  Psycho logy. 50,  17 5 -180 .
Lewis, M. W . , & Anderson, J .  R. ( 1 9 8 5 ) .  D i s c r i m i n a t i o n  
o f  o p e r a to r  schemata in  problem s o lv in g :  Learn ing
from examples. C o g n i t i v e  Psychology. 1 7 . 2 6 -6 5 .
215
M a rs h a l l ,  H. H. ( 1 9 8 1 ) .  Open classroom s: Has th e  term
o u t l iv e d  as u s efu lne ss?  Review o f  E d u catio n a l  
R esearch , 5 1 , 1 8 1 -1 9 2 .
M a rs h a l l ,  H . ,  & W e in s te in ,  R. ( 1 9 8 4 ) .  Classroom fa c t o r s  
a f f e c t i n g  s tu d e n ts ’ s e l f - e v a l u a t io n s :  An
in t e r a c t io n a l  model. Review o f  E d u ca tio n a l R esearch . 
54, 3 0 1 -3 2 5 .
M e a le y , D . , F r a z ie r ,  D . , & Duchein , M. (1 9 9 0 ,  November). 
Teacher and s tu d e n t  ad jus tm ent to  in t e g r a t in g  study  
s t r a te g y  and c o n te n t  m a te r ia l  i n s t r u c t i o n . Paper 
p resented  a t  th e  annual m eeting o f  th e  N a t io n a l  
Reading C onference , M iam i, FL.
M i l l e r ,  G. A . ,  G a la n te r ,  E . , & P rib ram , K. H. (1 9 6 0 ) .
P lans and th e  s t r u c t u r e  o f  b e h a v io r . New York: Henry
H o l t .
N is t ,  S. L. (1 9 8 5 , M ay). T e tra h e d ra l  models o f  le a rn in g :  
Ad d ! i c a t io n  to  co l leg e  r e a d in g . Paper p resen ted  a t  
th e  annual m eeting  o f  th e  In t e r n a t io n a l  Reading  
A s s o c ia t io n ,  New O r le a n s , LA.
N is t ,  S. L. (1 9 8 7 ) .  Teaching s tu d e n ts  to  a n n o ta te  and 
u n d e r l in e  t e x t  e f f e c t i v e l y :  G u id e l in e s  and
procedu res . G eo rg ia  Journal o f  R ead in g . 1 2 . 1 6 -2 2 .
N i s t ,  S. L . , & Hogrebe, M. C. (1 9 8 5 ) .  The e f f e c t s  o f  high  
and low r e le v a n t  t e x t  u n d e r ! in in g  on t e s t  p e rfo rm a nce .
Paper presented  a t  th e  annual m eeting o f  th e  N a t io n a l  
Reading C onference , San D iego, CA.
216
N i s t ,  S. L . , & Hogrebe, M. C. ( 1 9 8 7 ) .  The r o le  o f
u n d e r l in in g  and a n n o ta t in g  in  remembering t e x t u a l  
in fo r m a t io n .  Reading Research and I n s t r u c t i o n . 2 1 ( 1 ) ,
1 2 -2 5 .
N i s t , S. L . , & K irb y ,  K. ( 1 9 8 6 ) .  Teaching comprehension
and s tudy s t r a t e g ie s  th rough m odeling and t h in k in g
a lo u d . Readi ng Research and I n s t r u c t i o n . 2 5 ( 4 ) ,  25 4 -  
264.
N i s t ,  S. L . , & K irb y ,  K. ( 1 9 8 9 ) .  The t e x t  marking
p a t te rn s  o f  co l leg e  s tu d e n ts .  Reading P sycho logy . 1 0 .
3 2 1 -3 3 8 .
N i s t ,  S. L . , & Simpson, M. L. (1 9 8 7 , A p r i1 ) .  The
r e la t io n s h ip  between t e s t  perform ance and fo u r  study  
s t r a te g y  v a r i a b l e s . Paper p res en ted  a t  th e  annual 
m eeting o f  th e  American E d u catio n a l Research  
A s s o c ia t io n ,  W ashington, DC.
N i s t ,  S. L . , & Simpson, M. L. ( 1 9 8 8 ) .  The e f f e c t s  o f  high  
and low r e le v a n t  t e x t  m arking on t e s t  p e rfo rm a n c e . In  
J. E. Readence & R. S. Baldw in ( E d s . ) ,  D ia lo g u es  in  
1i te ra c y  re s e a rc h  (p p . 2 5 1 -2 5 7 ) .  Chicago, IL :
N a t io n a l  Reading C onference.
N i s t ,  S. L . , Simpson, M. L . , & O l e j n i k ,  S. (1 9 8 5 ,  
December). The r e la t io n s h ip  between s ix  s tudy  
s t r a t e g ie s  and t e s t  p e rfo rm a n ce . Paper p res en ted  a t  
th e  annual m eeting o f  th e  N a t io n a l Reading C onference,  
San D iego, CA.
217
N is t ,  S. L . , Simpson, M. L . , O l e j n i k ,  S . ,  & M ealey , D. L. 
( i n  p r e s s ) .  The r e la t io n s h ip  between s e l f - s e l e c t e d  
study processes and t e s t  perform ance. American  
E du catio n a l Research J o u r n a l .
O’ S u l l i v a n ,  J . T . , & P re s s le y ,  M. ( 1 9 8 4 ) .  Completeness o f  
in s t r u c t io n  and s t r a te g y  t r a n s f e r .  Journa l o f  
E xperim enta l Chi Id  P sycho logy. 3 8 . 2 7 5 -2 8 8 .
P a r is ,  S. G . , L ip s o n , M. Y . , & Wixson, K. K. (1 9 8 3 ) .
Becoming a s t r a t e g i c  re a d e r .  Contemporary E du ca tio n a l  
Psycho logy . 8 , 2 9 2 -3 1 6 .
P a r is ,  S. G . , Newman, R. S . , & McVey, K. A. ( 1 9 8 2 ) .  
Learn in g  th e  f u n c t io n a l  s ig n i f ic a n c e  o f  mnemonic 
a c t io n s :  A m ic ro g e n e t ic  s tudy o f  s t r a te g y
a c q u i s i t io n .  Journa l o f  E xperim enta l Chi Id  
P sycho logy. 3 4 . 4 9 0 -5 0 9 .
P a r is ,  S. G . , Wasi k , B. A . , & T u rn e r , J . C. (1991 ) .  The 
development o f  s t r a t e g i c  re a d e rs .  In  R. B a r r ,  M. L. 
Kami 1, P. B. M o s e n th a l, & P. D. Pearson ( Eds. ) ,  
Handbook o f  re a d in g  res e a rc h  (V o l .  I I ,  pp. 6 4 1 -6 6 8 ) .  
New Y o rk : Longman.
P o p p le to n , P. K . , & A u s tw ick , K. ( 1 9 6 4 ) .  A comparison o f  
programmed le a r n in g  and n o te - ta k in g  a t  two age le v e ls .  
B r i t i s h  Journa l o f  E d u ca tio n a l P sycho logy . 3 4 . 4 3 -5 0 .  
P re s s le y ,  M ., B o rko w sk i, J .  G . , & O’ S u l l i v a n ,  J . T.
( 1 9 8 4 ) .  Memory s t r a te g y  in s t r u c t io n  is  made o f  t h i s :
218
Metamemory and d u ra b le  s t r a te g y  use. E ducationa l  
P s y c h o lo g is t . 21 , 1 3 9 -1 61 .
P re s s le y ,  M . , & Dennis-Rounds, J .  ( 1 9 8 0 ) .  T ra n s fe r  o f  a 
mnemonic keyword s t r a te g y  a t  two age le v e ls .  Journal  
o f  E d u cation a l P sycho logy . 72, 5 7 5 -5 8 2 .
P re s s le y ,  M . , L e v in , J .  R . , & G h a ta la ,  E. S. (1 9 8 4 ) .
Memory s t r a te g y  m o n ito r in g  in  a d u lts  and c h i ld r e n .  
Journal o f  V erb a l Learn in g  and Verbal B e h a v io r . 23 , 
2 7 0 -2 8 8 .
P re s s le y ,  M . , Lysynchuk, L. M. , D’ a i l l y ,  H . ,  Sm ith , M . , & 
Cake, H. ( 1 9 8 9 ) .  A m ethodo log ica l a n a ly s is  o f  
ex p e r im e n ta l s tu d ie s  o f  comprehension s t r a te g y  
in s t r u c t io n .  Reading Research Q u a r t e r ly . 2 4 . 4 5 8 -4 7 0 .  
P re s s le y ,  M . , Ross, K. A . ,  L e v in , J .  R . , & G h a ta la ,  E. S. 
(1 9 8 4 ) .  The r o le  o f  s t r a te g y  u t i l i t y  knowledge in  
c h i l d r e n ’ s s t r a te g y  d e c is io n  making. Journal o f  
E xperim enta l Chi Id  Psycho logy. 3 8 . 4 9 1 -5 0 4 .
P re s s le y ,  M . , Snyder, B. L . , & C a r i g l i a - B u l 1, T. ( 1 9 8 7 ) .  
How can good s t r a te g y  use be ta u g h t  to  c h i ld re n ?  
E v a lu a t io n  o f  s ix  a l t e r n a t i v e  approaches. In  S. 
Cormier & J . Hagman ( E d s . ) ,  T ra n s fe r  o f  le a rn in g :  
Contemporary rese arch  and a p p l ic a t io n s  (p p . 8 1 -1 2 1 ) .  
O rlan do , FL: Academic Press .
Reed, S. K . , E rn s t ,  G. W ., & B a n e r j i , R. ( 1 9 7 4 ) .  The r o le  
o f  analogy in  t r a n s f e r  between s i m i l a r  problem s t a t e s .  
C o g n it iv e  P sycho logy . 6 , 4 3 6 -4 5 0 .
219
Reynolds, R. E . ,  & S h ir e y ,  L. L. ( 1 9 8 8 ) .  The r o le  o f
a t t e n t io n  in  s tu d y in g  and le a r n in g .  In  E. T. G o etz ,
C. E. W e in s te in ,  & P. A lexand er ( E d s . ) ,  Learn in g  and 
study s t r a t e g ie s :  Iss ue s  in  assessment, in s t r u c t io n ,
and e v a lu a t io n  (p p . 7 7 -1 0 0 ) .  W ashington, DC:
Academic Press .
R ic k a rd s ,  J . P . ,  & August, G. J . (1 9 7 5 ) .  G e n e ra t iv e
u n d e r l in in g  s t r a t e g ie s  in  prose r e c a l l .  Journa l o f  
E d u catio n a l P sycho logy. 6 7 . 8 6 0 -8 6 5 .
R ic k a rd s ,  J . P . ,  & Denner, P. R. (1 9 7 9 ) .  D epress ive
e f f e c t s  o f  u n d e r l in in g  and a d ju n c t  q u e s tio n s  on 
c h i l d r e n ’ s r e c a l l  o f  t e x t .  In s t r u c t io n a l  S c ie n c e . 8 , 
8 1 -9 0 .
R in g e l ,  B. A . ,  & S p r in g e r ,  C. J . ( 1 9 8 0 ) .  On knowing how
w e ll  one is  remembering: The p e rs is te n c e  o f  s t r a te g y
use d u rin g  t r a n s f e r .  Journal o f  Experim enta l Chi Id  
P sycho logy. 29 , 3 2 2 -3 3 3 .
R o e h le r ,  L. R . , & D u f fy ,  G. G. ( 1 9 8 4 ) .  D i r e c t  e x p la n a t io n  
o f  comprehension processes . In  G. G. D u f fy ,  L. R. 
R o e h le r ,  & J . Mason ( E d s . ) ,  Comprehension in s t r u c t io n :  
P e rs p e c t iv e s  and su gg estions  (p p . 2 6 5 -2 8 0 ) .  New York:  
Longman.
R o e h le r ,  L. R . ,  D u f fy ,  G. G . , Putnam, J . ,  Wesselman, R . ,
Si van, E . ,  R o c k l i f f e ,  G . , Book, C . , M e lo th , M . , & 
Vavrus, L. (1 9 8 6 ,  M a rc h ). The e f f e c t  o f  d i r e c t  
e x p la n a t io n  o f  re a d in g  s t r a t e g ie s  on low group t h i  rd
220
g rad ers*  awareness an achievem ent: A te c h n ic a l  re p o r t
o f  th e  1984-85 study (T ech . R e p . ) .  East Lansing:  
M ichigan S ta te  U n iv e r s i t y ,  I n s t i t u t e  f o r  Research on 
Teachi n g .
Schunk, D. H . , & R ic e ,  J . H. ( 1 9 8 7 ) .  Enhancing
comprehension s k i l l  and s e l f - e f f i c a c y  w ith  s t r a te g y  
v a lu e  in fo r m a t io n .  Journal o f  Reading B e h a v io r . 3, 
2 8 5 -3 0 2 .
Simpson, M. L . , & N i s t ,  S. L. ( 1 9 9 0 ) .  Textbook
a n n o ta t io n :  An e f f e c t i v e  and e f f i c i e n t  study s t ra te g y
f o r  c o l le g e  s tu d e n ts .  Journal o f  R ead ing . 3 4 . 122-  
129.
S in g e r ,  H . ,  & Donlan, D. (1 9 8 5 ) .  Reading and le a rn in g  
from t e x t . H i l l s d a l e ,  NJ: Erlbaum.
Sm art, K. L . , & B ru n ing , J . L. (1 9 7 3 , A p r i l ) .  An
exam in a tio n  o f  th e  p r a c t ic a l  im portance o f  th e  von 
R e s t o r f f  e f f e c t . Paper p resented  a t  th e  annual 
m eeting o f  th e  American E du ca tio n a l Research  
A s s o c ia t io n ,  M o n t r e a l , Canada.
Snyder, V. (1 9 8 4 , A p r i l ) .  E f f e c t s  o f  s tudy te ch n iq u es  on 
developm ental co l leg e  s tu d e n ts *  r e t e n t io n  o f  te x tb o o k
c h a p te r s . Paper p resen ted  a t  th e  annual m eeting o f  
th e  American E d u catio n a l Research A s s o c ia t io n ,  New 
O rle a n s , LA.
Snyder, B. L . ,  & P re s s le y ,  M. ( 1 9 8 8 ) .  How do co l lege
s tu d e n ts  make use o f  a te x tb o o k  re s tu d y  o p p o rtu n ity ?
They s t a r t  a t  th e  beg in n in g  and r e r e a d . Paper 
presented  a t  th e  annual m eeting o f  th e  American  
E du catio na l Research A s s o c ia t io n ,  San F ra n c is c o , CA.
Wade, S. E . , & T ra th e n , W. (1 9 8 9 ) .  E f f e c t  o f  s e l f ­
s e le c te d  study methods on le a r n in g .  Journa l o f  
E d u catio n a l P sycho logy. 8 1 . 4 0 -4 7 .
Wade, S. E . , T ra th e n , W ., & Schraw, G. ( 1 9 9 0 ) .  An
a n a ly s is  o f  spontaneous study s t r a t e g i e s .  Reading  
Research Q u a r t e r l y . 25 , 1 4 7 -1 6 6 .
W a lla c e , W. P. ( 1 9 6 5 ) .  Review o f  th e  h i s t o r i c a l ,
e m p ir ic a l ,  and t h e o r e t i c a l  s ta tu s  o f  th e  von R e s t o r f f  
phenomenon. P s y c h o lo g ic a l B u i l e t i n . 63 , 4 1 0 -4 2 4 .
W e in s te in ,  C. J . E. ( 1 9 8 7 ) .  F o s te r in g  le a rn in g  autonomy 
th rough th e  use o f  le a r n in g  s t r a t e g i e s .  Journa l o f  
R ead ing . 30 , 5 9 0 -5 9 5 .
Winne, P . ,  & Marx, R. (1 9 8 2 ) .  S tu d e n ts ’ and t e a c h e r s ’ 
views o f  th in k in g  processes f o r  classroom  le a r n in g .  






FULL NAME_________________________ PREFERRED NAME__________________




HIGH SCHOOL GPA_________________ ACT C O M P O S IT E ______________
HAVE YOU EVER TAKEN EDCI 0010 OR 0011 BEFORE? YES NO
IF  SO, WHEN AND WITH WHOM?_______________________________________
DO YOU HAVE A JOB? YES NO 
IF  SO, WHAT IS  YOUR SCHEDULE?
MON_______ TUE______WED______THU______FRI______SAT______SUN______
DO YOU HAVE ANY OTHER EXTRACURRICULAR OBLIGATIONS? YES NO
IF  SO, WHAT?________________________________________________________
PLEASE LIST YOUR SPRING SEMESTER SCHEDULE BELOW:





DESCRIPTION OF STUDY 
To s tu d e n ts  e n r o l le d  in  B io log y  1001:
P lease  respond to  th e  f o l lo w in g  q u e s tio n s :
1) Name:
2) Local address /phone number:
3 ) In  what s e c t io n  number o f  B io lo g y  1001 a re  you 
e n ro l le d ?
4 ) What t im e  does i t  meet?
5 )  Who is  your in s t r u c t o r ?
6 ) What te x tb o o k  a re  you using?
7) I s  your copy new o r  used?
8 ) Have you bought i t  yet?
As you may have h eard , B io lo g y  1001 has th e  r e p u ta t io n  
on campus o f  being one o f  th e  most d i f f i c u l t  courses f o r  
s tu d e n ts .
T h is  sem ester, we a re  conducting  a rese arch  p r o je c t  on 
a n n o ta t io n  and study s t r a t e g i e s .  Only some s tu d e n ts  meet 
th e  c r i t e r i a  f o r  p a r t i c i p a t i n g  in  t h i s  p r o j e c t ,  and you a re  
one o f  th e  lu cky  chosen! In  o rd e r  to  p a r t i c i p a t e ,  you must 
be w i l l i n g  t o  do two th in g s :  ( 1 )  g iv e  a l i t t l e  t im e  every
two to  th re e  weeks t h i s  semester to  meet w ith  us f o r  s h o r t  
d iscu ss io n s  about your work in  both developm ental read in g  
and B io lo gy  1001; and ( 2 )  an n o ta te  your b io lo g y  te x tb o o k  
and use study s t r a t e g ie s  f o r  s tu d y in g  and t e s t  p re p a ra t io n  
in  t h a t  c la s s .
In  r e tu r n ,  we w i l l  g iv e  you feedback on your 
a n n o ta t io n s  and s t r a t e g ie s  which should h e lp  your grade in  
b io lo g y .  In  a d d i t io n ,  your c o o p e ra t io n  and p a r t i c i p a t i o n  
w i l l  earn  you e x t r a  c r e d i t  in  developm ental re a d in g .
Are you w i l l i n g  to  p a r t i c i p a t e  in  t h i s  p ro je c t?
Thank you,
Donna Mealey  







P lea se  do n o t w r i t e  on t h i s  fo rm . On th e  sc an tro n  s h e e t ,  
re c o rd  th e  fo l lo w in g  in fo rm a t io n :  course and s e c t io n  
number, sem ester and y e a r ,  and i n s t r u c t o r ’ s name. Then 
respond to  th e  q u e s t io n s  l i s t e d  below, us ing th e  fo l lo w in g  
s c a le :
1-poor 2 -be lo w  average 3 -a v e ra g e  4-good 5 -v e ry  good
1. O b je c t iv e s  f o r  th e  course were a p p r o p r ia te ly  
communicated.
2 . Concepts and to p ic s  were a d e q u a te ly  e x p la in e d .
3 . I n - c la s s  and o u ts id e  a c t i v i t i e s  he lped to  a c h ie v e  th e
course o b je c t iv e s .
4 . C lass t im e  was e f f i c i e n t l y  used f o r  in s t r u c t io n .
5 . Teaching m a t e r ia ls  and a id s  were p e r t in e n t  and 
e f f e c t i v e l y  used.
6 . Assignments and t e s t s  r e f l e c t e d  th e  course c o n te n t .
7 . The b a s is  f o r  th e  course grade r e f l e c t e d  a good 
ba lance  among t e s t s ,  papers , e t c .
8 . The in s t r u c t o r  was w e l l -p r e p a r e d  w ith  c u r r e n t  
in fo r m a t io n .
9. The in s t r u c t o r  was e n t h u s ia s t ic  about th e  s u b je c t .
10. The in s t r u c t o r  was c o r d i a l ,  co u rteo u s , and showed a 
sense o f  humor.
11. The in s t r u c t o r  encouraged s tu d e n ts  to  ask q u e s tio n s  
and p a r t i c i p a t e  in  d is c u s s io n .
12. The in s t r u c t o r  was r e c e p t iv e  to  s tu d e n t  ideas  and 
o p in io n s .
13. The in s t r u c t o r  was w i l l i n g  to  p ro v id e  o u ts id e  h e lp  and 
gu idance.
14. C o n s id erin g  c o n te n t ,  i n s t r u c t io n ,  and assignm ents, 
g iv e  an o v e r a l l  course r a t in g .
15. P lease  r a t e  th e  te a c h in g  a b i l i t y  o f  t h i s  i n s t r u c t o r .
P lea se  w r i t e  comments on th e  b lank  paper p ro v id e d . Thank 
yo u !
APPENDIX F 
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INSTRUCTIONS TO PANEL OF EXPERTS
D ir e c t io n s  f o r  a n n o ta t in g  B io lo g y  1001
In c lu d e  th e  f o l lo w in g  in  your a n n o ta t io n s :
1) W r i te  b r i e f  summaries in  th e  t e x t  m argins using your  
own words.
2 )  Enumerate m u l t ip le  id eas  ( i . e . ,  causes, e f f e c t s ,  
c h a r a c te r i  s t i  c s )
3 )  Note examples o f  concepts in  th e  margin by w r i t in g  
"ex. "
4 )  Note p u z z l in g  o r  co n fu s in g  id eas  w ith  a q u e s t io n  mark 
in  th e  m argin .
5 )  Do n o t n e g le c t  to  an n o ta te  g ra p h ic  a id s .






  Your a n n o ta t io n s  a re  e x c e l l e n t .  Keep up th e  good work.
  You have missed many key id e a s . I  have s t a r r e d  them
f o r  you. P lease  go back and a n n o ta te  them.
  You need t o  pu t your a n n o ta t io n s  in  your own words— do
n o t copy from th e  book.
  You need to  be b r i e f e r  in  your a n n o ta t io n s .  Be
te le g r a p h ic .
  You have ignored th e  g ra p h ic  a id s .  A nnotate  them.
  You need to  note th e  s p e c i f i c  examples— th e y  could
reappear on th e  exam.
  You need to  enumerate th e  s p e c i f i c  f a c t s ,
c h a r a c t e r i s t i c s ,  causes, e v e n ts ,  e t c . ,  in  th e  m arg in .
  Your a n n o ta t io n s  need to  focus more on key ideas  and
le s s  on d e t a i l s .
  You a re  a n n o ta t in g  to o  much— i t  w i l l  ta k e  you fo r e v e r
to  do a c h a p te r !
  You a re  u n d e r l in in g  too  much— work more on w r i t in g  your
summaries in  th e  m arg in .
  You need to  deve lop  some symbols o f  your own and use
them.
  You need to  develop  a method f o r  o r g a n iz in g  your
a n n o ta t io n s .
  P lease  a n n o ta te  th e s e  s e c t io n s  o r  pages a g a in .
p .   P -_____
P .  P -_____
  P lease  see me d u r in g  my o f f i c e  hours f o r  s p e c ia l
a s s is ta n c e  on t h i s  c h a p te r  and your a n n o ta t io n s .
Comments:
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INTERVIEWS -  DEVELOPMENTAL READING INSTRUCTORS
In te r v ie w  Number 1
1. What k in d  o f  s tu d e n t  is  _______  ?
2 . How is  he /she  doing w ith  h i s /h e r  a n n o ta tio n s ?
3 . What d id  he /she  make on th e  f i r s t  exam?
4 . Do you ex p ec t h im /h e r  to  e x i t  from th e  course?
In t e r v ie w  Numbers 2 and 3
1. How is  ____________ doing in  developm ental read ing?
2. I s  he /sh e  making progress?
3. How is  he /she  doing w ith  a n n o ta tio n s ?
4 . Has he /she  changed w ith  regard s  to  a t t i t u d e  o r  
perform ance in  developm ental read ing?
5. What a re  h i s /h e r  grades on a n n o ta t io n  homework 
assignments and exams f o r  developm ental read ing?
6. Do you s t i l l  e x p e c t t h i s  s tu d e n t to  e x i t  from t h i s  
course?
In te r v ie w  Number 4
1. How has ______________  performed in  developm ental
read ing ?
2 . What a re  h i s /h e r  grades on a n n o ta t io n  homework 
assignments and exams f o r  developm ental read ing?
3. Has he /she  changed over th e  semester? How?
4 . Has he /sh e  m astered s t r a te g y  use? a n n o ta t io n ?  What
problems do you t h in k  he /she  had? How has he /sh e  
changed? Why?
5 . Do you t h in k  _________ is  o r  w i l l  t r a n s f e r  s t r a te g y  use
to  o th e r  courses? What makes you t h in k  t h is ?
6 . D id ____________ e x i t  from th e  course? I f  no, why not?
INTERVIEW
APPENDIX I  
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INTERVIEW -  BIOLOGY 1001 INSTRUCTORS
Are th e  te x tb o o k s  f o r  B io lo g y  1001 th e  same across  
s e c tio n s ?
t e x t  course o b je c t iv e s ?
assignments?
re a d in g  requ irem ents?
exams?
About what p e rc en tag e  o f  th e  exams w i l l  be based on th e  
t e x t?
On what is  th e  rem ain ing  percen tag e  based?
What i s  th e  fo rm a t  o f  your exams?
Do you make re fe re n c e s  to  th e  t e x t  d u r in g  c la s s  
le c tu re s ?
Do your le c t u r e  notes re p e a t ,  r e in f o r c e ,  o r  b u i ld  upon 
th e  te x t?
How im p o rta n t  do you f e e l  read in g  th e  t e x t  is  in  o rd e r  
to  pass th e  course?
Did you recommend t h a t  your s tu d e n ts  buy th e  study  
gu ide t h a t  goes a long  w ith  th e  te x t?
Do you e v e r  suggest study s t r a t e g ie s  t h a t  m ight he lp  
s tu d e n ts  succeed in  th e  course?






1. A nnota te  a l l  o f  your re a d in g  assignments f o r  B io logy  
1001, beg in n ing  Jan. 31 . (You do not have to  go back and 
a n n o ta te  m a te r ia l  read p r i o r  to  our f i r s t  m e e t in g ) .
2 . A nnotate  e v e ry th in g  in  b la c k  i n k .
3 .  Date a l l  a n n o ta t io n s .
4 .  Record how much t im e  i t  took  you t o  read and a n n o ta te
each s e c t io n .  W r i te  th e  t im e  in  your t e x t .
Our n e x t m eeting w i l l  be _____________________  in  305 Peabody.
B ring  th e  f o l lo w in g  t o  t h i s  m eeting:
1. Your b io lo g y  te x tb o o k .
2 . Any homework assignm ents you had in  your developm ental
re a d in g  c la s s  p e r t a in in g  to  a n n o ta t io n .
3. Any n o te s , m a t e r ia ls ,  o r  s tudy a id s  t h a t  you a re  us ing  
in  your b io lo g y  c la s s .
* * *  I f  you cannot meet w ith  us a t  t h i s  t im e ,  p leas e  c a l l  so 
t h a t  we can re s c h e d u le .
D e id ra  F r a z ie r  388-6807  ( o f f i c e )  Donna M ealey 388 -2325
77 4-3 536  (home)
Tear o f f  t h i s  p o r t io n  and g iv e  to  your in s t r u c t o r .
* * *  A pp ro x im ate ly  what pages o f  th e  te x tb o o k  do you p lan  
to  have read and an n o ta te d  by our n e x t m eeting?____________
T h is  in fo rm a t io n  is  im p o rta n t .  We w i l l  be a n n o ta t in g  th e  
same m a te r ia l  t h a t  you a n n o ta te  and want to  have t h i s  
m a te r ia l  an n o ta ted  in  advance.
C i r c l e  one YES —  I  can meet a t  t h i s  t im e .






J o u rn a l A ss ignm ent Number 1
W rite  a jo u r n a l  which focuses on how you view  y o u r s e l f  as a
le a r n e r .  More s p e c i f i c a l l y ,  d iscu ss:
1) your a t t i t u d e  ( i . e . ,  how im p o rta n t is  le a rn in g  to  you? 
What do you see y o u r s e l f  doing in  5 years  and how do 
you p la n  to  reach your g o a l ( s )?  I s  c o l le g e  w o rth w h ile  
f o r  you? Why o r  why n o t? )
2) your m o t iv a t io n  ( i . e . ,  a re  you w i l l i n g  to  work hard?
Are you s e l f - d i s c i p l i n e d ?  Are you s e l f - m o t iv a t e d  o r  do 
you need someone t o  push you?)
3 )  your a b i l i t y  to  manage t im e  ( i . e . ,  do you s ta y  c u r r e n t  
in  assignm ents?)
4 )  your a n x ie ty  le v e l  ( i . e . ,  do you w orry about grades?
Do you f r e e z e  on t e s t s ? )
5 )  your c o n c e n tra t io n  ( i . e . ,  can you focus on academic 
ta s k s ? )
6 )  your a b i l i t y  to  a p p ly  what you a lre a d y  know t o  a new 
s i t u a t i o n  o r  to  new in fo rm a t io n .
7 ) your a b i l i t y  to  p ic k  o u t im p o rta n t in fo rm a t io n  from  
t e x t
8 )  your a b i l i t y  to  use study te c h n iq u e s  and p rep are  f o r  
t e s t s  ( i . e . ,  what a re  your s tu d y in g  s t re n g th s  and 
weaknesses? How do you p rep are  f o r  te s ts ?  What 
te ch n iq u es  do you use?)
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J o u rn a l A ssignm ent Number 2
Now t h a t  you have taken  your f i r s t  exam in  EDCI 0011, 
d e s c r ib e  th e  e x p e r ie n c e . More s p e c i f i c a l l y ,  address th e  
f o l lo w in g :
How d id  you p rep are  f o r  th e  exam? What s t r a t e g ie s  d id  you 
use? Why? Which ones were h e lp fu l?  Less h e lp fu l?  Why? 
How many hours d id  you put in  f o r  read in g  and a n n o ta t in g ,  
s t r a te g y  c o n s t ru c t io n ,  and study and re h e a rs a l?  Were these  
hours massed o r  d is t r ib u t e d ?  Did you work a lo n e  o r  w ith  a 
p a r tn e r  o r  group? Where d id  you study? Were th e r e  any 
d is t r a c t io n s ?
What is  your o p in io n  o f  th e  t e s t  in  term s o f  
e a s e / d i f f i c u l t y ,  le n g th ,  types  o f  questions?  When you 
f in is h e d  th e  t e s t ,  what grade d id  you p r e d ic t  you would 
earn?
What grade d id  you earn? What types  o f  q u es tio n s  d id  you 
miss? Why? Wi l l  you change your s tudy p lan  and approach  
f o r  th e  n e x t te s t?  I f  so, how? I f  n o t ,  why not?
Journal Assignment Number 3
M idterm  E v a lu a t io n  Journal
Now t h a t  you a re  ha lfw ay  through th e  sem ester, ta k e  a 
good look a t  y o u r s e l f  as a le a r n e r .  In  essay fo rm a t,  
p le a s e  respond to  th e  fo l lo w in g  in  term s o f  EDCI 0011 AND 
any o th e r  courses you a re  ta k in g  t h i s  sem ester:
O v e r a l l ,  a re  you happy w ith  th e  way th in g s  a re  going  
f o r  you, a c a d e m ic a lly ?  Discuss your a t t i t u d e ,  m o t iv a t io n ,  
a b i l i t y  to  c o n c e n tra te ,  and a n x ie ty  ( i f  a p p r o p r ia t e ) , as 
w e ll  as t im e  management, s tudy and t e s t  p re p a ra t io n  
s t r a t e g ie s ,  and w r i t i n g  a b i l i t y  in  a l l  o f  your courses .
What have you le a rn e d , both p o s i t iv e  and n e g a t iv e ,  about 
y o u r s e l f  as a s tu de n t?
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J o u rn a l A ssignm ent Number 4
Now t h a t  th e  semester i s  a lm ost o v e r ,  p leas e  e v a lu a te  
y o u r s e l f  as a le a r n e r .  More s p e c i f i c a l l y ,  see i f  you have 
changed in  th e  fo l lo w in g  areas  s in c e  th e  b eg in n in g  o f  th e  
sem ester:
—  Your a t t i t u d e  toward le a rn in g  (has i t  changed t h i s  
semester? How im p o rta n t  i s  le a rn in g  to  you? I s  c o l le g e  
w o rth w h ile  f o r  you? Why o r  why n o t ? ) . What about your  
m o tiv a t io n  (has i t  changed? s p e c i f i c a l l y ,  s e l f - d i s c i  p i in e ) ?
—  Your a b i 1 i t y  to  manage t im e  f o r  schoolwork (any b e t t e r  
o r  worse a t  t h i s ? ) . How is  your c o n c e n tra t io n  w h i le  
re a d in g /s tu d y in g ?  (has i t  improved, s tayed  th e  same, o r  
gone down h i l l  s in c e  th e  b eg in n in g  o f  th e  sem ester? ) What 
i s  your a n x ie ty  l e v e l ? (has i t  in c re a s e d /d e c re a s e d /s ta y e d  
th e  same? Th ink about grades , t e s t s ,  f i n i s h i n g  s c h o o l)
—  Your a b i 1 i t y  to  a p p ly  what you a lre a d y  know to  a new 
s i t u a t i o n  o r  to  new in f ro m a t io n
—  Your a b i 1 i t y  to  p ic k  o u t im p o rta n t in fo rm a t io n  from  
t e x t — e s p e c ia l1y address th e  fo l lo w in g :
Do you f e e l  t h a t  a n n o ta t io n  is  a good s t r a te g y  to  use? Why 
o r  why not? Do you f e e l  t h a t  a n n o ta t io n  h e lps  you 
comprehend w h i le  read ing ?  Do you f e e l  t h a t  a n n o ta t io n  
h e lp s  you r e c a l 1 in fo rm a t io n  f o r  exams? How do you use 
your a n n o ta t io n s  when s tu dy in g ?  Did you have any 
d i f f i c u l t y  a n n o ta t in g  assigned ch apters?  What k in ds  o f  
d i f f i c u l t i e s ?  Did you improve over th e  semester? Did you 
f i n d  t h a t  a n n o ta t in g  was d i f f e r e n t  f o r  d i f f e r e n t  s u b je c t  
a rea s  ( h i s t o r y ,  b io lo g y ,  psychology)?  Did you a d ju s t  th e  
way you an no ta ted  f o r  th ese  d i f f e r e n t  areas? I f  so, how? 
Did you a n n o ta te  t e x t s  f o r  OTHER courses? Why— f o r  e x t r a  
c r e d i t  in  EDCI 0011? o th e r  reasons? I f  n o t ,  why not? Do 
you p lan  to  use a n n o ta t io n s  as a s t r a te g y  in  th e  fu tu r e ?
In  a l 1 s u b je c ts  o r  j u s t  p a r t i c u l a r  ones? Which ones?
—  Your a b i 1i t y  to  use s tudy te ch n iq u es  (b e s id e s  
a n n o ta t in g )  and p re p a re  f o r  t e s t s  ( how have you changed in  
t h i s  area? Do th e  s t r a t e g ie s  h e lp  you? Do you t h in k  you 
can do them on your own? WILL you do them on your own?
What s t r a t e g ie s  d id  you 1 ik e  th e  most? le a s t?  Did you use 
any o f  th e  s t r a t e g ie s  in  OTHER courses t h i s  semestei— why 
o r  why not?
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